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CHAPTER | 
INTRODUCTION 


1—1. Purpose and Scope 


a. This manual is intended for use in the train- 
ing and guidance of the eye, ear, nose and throat 
(EENT) specialist, MOS 91U. It contains basic 
information on the anatomy, physiology, diseases, 
and injuries of the eye, ear, nose and throat. 
Diagnostic and clinical procedures performed by 
the EENT specialist are described in detail. Ref- 
erences cited in the manual and other useful 
publications are listed in appendix A. A convenient 
list of abbreviations is contained in appendix B. 
Also included in this manual is a glossary of terms 
used by EENT personnel. 

b. Use of common trade names in this manual 
is for clarity and does not constitute indorsement. 

c. The material contained herein is applicable 
to both nuclear and nonnuclear warfare. 


d. In this manual, the term EENT specialist 
refers to the student who is taking or has been 
graduated from the 91U course. 


1—2. User Comments 


Users of this manual are encouraged to submit 
recommended changes and comments to improve 
the publication. Comments should be keyed to the 
specific page, paragraph, and line of the text in 
which the change is recommended. Reasons should 
be provided for each comment to insure under- 
standing and complete evaluation. Comments 
should be prepared using DA Form 2028 (Recom- 
mended Changes to Publications) and forwarded 
direct to Commandant, ATTN: MEDEW-ZNT, 
U. S. Army Medical Field Service School, Brooke 
Army Medical Center, Fort Sam Houston, Tex. 
78234. 


CHAPTER 2 
ANATOMY AND PHYSIOLOGY OF THE EYE 


Section 1. ANATOMY OF THE EYE 
2—1. General 2-2. The Orbit 


Anatomy of the eye will be divided into the eye- The orbit is the bony cavity (fig. 2-1) formed by 
ball, the bony orbit (socket), the eyelids, and the several bones in the skull. It houses the eyeball, 
lacrimal (tear) apparatus. _ extraocular muscles, optic nerves, lacrimal gland, 
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Figure 2-1. Bony orbit. 
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lacrimal sac, and orbital fat. The purpose of the 
orbit is to provide protection, support, and attach- 
ment for the muscles, eyeball, nerves, and blood 
vessels which pass through the orbital cavity. 


2-3. The Eyeball 

a. General. The eye is also referred to as the 
eyeball or globe. In the adult, it is slightly less 
than 1 inch in its longest diameter. Examination 
of the normal globe, after it has been permanently 
removed from the bony orbit, reveals it is roughly 
spherical in shape. The externally visible struc- 
tures are the transparent cornea in front, the 
white sclera covering the major portion of the eye, 
and the optic nerve emerging from behind the 
globe (fig. 2-2). 

b. Coats or Tunics of the Eye. There are three 
principal coats, or tunics, of the eyeball— 

(1) Cornea and sclera. The first or outer coat 
of the eyeball consists of the transparent, firm 
structure in front called the cornea and the white, 
opaque sclera which is continuous with it and 
covers the rest of the eye. The sclera, which forms 
the major portion of the external coat of the eye, 
is a tough, fibrous tissue which helps to maintain 
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the shape of the eye and protects the delicate 
structures inside it. 

(2) Uveal tract. The middle coat of the eye- 
ball is formed (from the back toward the front 
of the eye) by the choroid, the ciliary body, and 
the iris. These three structures are also referred 
to as the uveal tract (fig. 2-3). The middle coat 
is generally considered the vascular, or blood 
vessel, tunic of the eye, although the ciliary body 
and iris have other major functions. 

(a) The choroid is beneath the sclera and 
covers five-sixths of the globe of the eyeball. The 
vascular layer of the choroid nourishes the outer 
layers of the retina. The pigment of choroid assists 
in excluding extraneous external light, preventing 
it from affecting the retina. 

(6) The ciliary body, with the suspensory 
ligaments of the lens, lies beneath the sclera, 
between the iris and the choroid. It changes the 
focus of the lens and produces the aqueous humor. 

(c) The iris is a thin, colored, lacy mem- 
brane which is circular in shape. An individual is 
said to have blue, gray, brown, or green eyes ac- 
cording to the color of his iris. The iris is sus- 
pended between the cornea and the lens, separat- 
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Figure 2-2. The globe of the eye. 
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ing the anterior chamber from the posterior 
chamber of the eyeball. The anterior and posterior 
chambers are filled with aqueous humor. The pupil 
of the eye is the round opening in the center of 
the iris. The muscular structure of the iris allows 
for contraction or dilation of the pupil. 


(3) Retina. The innermost coat of the eye- 
ball is the retina. It lines the interior of the eye. 
The outer surface of the retina is in contact with 
the choroid. The inner surface of the retina is in 
contact with the vitreous. In the posterior part 
of the eye, nerve fibers from the retina converge 
and form the optic nerve. Toward the front of 
the eye, the retina ends in a zigzag edge, the ora 
serrata. The retina, the nerve coat of the eyeball, 
is the portion of the eye which is sensitive to light, 
like the photographic film in a camera. 

c. Refracting Media of the Eye. 


(1) General. The structures of the eye 
through which rays of light must pass to be 
focused on the retina are known as the refracting 
media. They are the cornea, the aqueous humor, 
the lens, and the vitreous humor (vitreous body). 
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(2) Aqueous humor. The aqueous is a clear, 
watery substance (fig. 2-2) which is formed by 
a portion of the ciliary body. It flows into the 
posterior chamber, through the pupil, into the 
anterior chamber, and then has an outlet through 
a complicated meshwork or filtering system. This 
filter is located in a very important area called 
the angle of the anterior chamber. After passing 
through the filtering system, the aqueous is col- 
lected by a series of channels or vessels, the largest 
of which is known as Schlemm’s canal (figs. 2-3 
and 2-4). 

(3) Lens. The lens is a small, disk-shaped, 
transparent structure about % inch in diameter, 
which is situated immediately behind the iris and 
in front of the vitreous body. It is suspended 
within the globe of the eye by a circular ligament . 
known as the suspensory ligament of the lens 
(zonules), which is attached to the ciliary body. 

(4) Vitreous humor. The vitreous humor is 
a transparent, jellylike substance which fills the 
cavity of the eyeball between the lens and the 
retina (fig. 2-2). 
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Figure 2-8. A section of the eye. 
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2—4. Optic Nerve and Its Pathway 

The optic nerve transmits visual impulses from 
the retina to the brain. Retinal nerve fibers join 
and form the optic nerve at the posterior pole of 
the eyeball. The area of the retina where the 
optic nerve is formed is known as the optic disk. 
The optic nerve then passes through the orbital 
space and leaves the bony orbit through a space 
in the bone called the optic foramen. After passing 
through the optic foramen, the optic nerves meet 
beneath the front portion of the brain and form 
the optic chiasm. In the optic chiasm, there is a 
distribution of the fibers from each optic nerve. 
All the nerve fibers stimulated by light coming 
from the right (not the right eye but the right 
half of the visual field) are distributed so that 
they go to the left side of the brain. All the nerve 
fibers stimulated by light coming from the left 
(left visual field) are distributed so that they go 
to the right side of the brain. Two large tracts, 

the optic tracts, leave the optic chiasm, pass be- 

neath and towards the rear of the brain. They 

carry the redistributed nerve fibers which origi- 

nated in the retina. Each tract ends in the brain 

at a site called the lateral geniculate body. Then 

a new set of nerve fibers, called the optic radia- 

tions, carries the impulses, which began in the 

retina, to the most posterior portion of the cortex 
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of the brain, the occipital cortex. This is the por- 
tion of the brain where the visual images from 
the retina are finally recorded. 


2—5. Accessory Structures of the Eye 


Among the accessory structures of the eye are 
the extraocular muscles, the eyelids, the conjunc- 
tiva, and the lacrimal apparatus. 

a. Extraociar Muscles. 

(1) Names. The extraocular muscles are so 
named because they are located outside the eyeball 
(fig. 2-5). There are seven of these muscles: the 
levator palpebrae superioris, the four recti muscles 
(superior rectus, inferior rectus, medial rectus, 
and lateral rectus), and the superior and inferior 
obliques. 

(2) Location and function. The levator pal- 
pebrae superioris muscle is attached to the upper 
eyelid and has the function of raising the upper 
eyelid. The position of the attachment to the eye- 
ball of each of the four recti muscles and of the 
superior and inferior oblique muscles is indicated 
by their names (fig. 2-6). All these muscles, ex- 
cept the levator palpebrae superioris (lifter of 
the eyelid), have the function of raising, lower- 
ing, or rotating the eyeball within its socket. 

b. Eyelids. The eyelids are thin, movable struc- 
tures in front of the eye (fig. 2-6). The lids are 
muscular structures covered on their outer surface 
by skin and lined on their inner surface by the 
conjunctiva. The junctions of the upper and lower 
eyelids of each eye are known as the canthi. They 
are called the outer or temporal canthus and the 
inner or nasal canthus, according to their location. 
A plate of connective tissue, the tarsal plate, is 
located in the center of the lids between the muscle 
and the conjunctiva. The eyelashes (cilia) are 
attached to the free edges of the eyelids. On the 
margin of the eyelids near the attachment of the 
eyelashes are the openings of a number of glands, 
the meibomian glands. 

c. Conjunctiva. The conjunctiva is a delicate, 
thin, mucous membrane which lines the inside of 
the eyelids and folds back to pass on to the front 
of the eyeball. 

d. Lacrimal Apparatus. The lacrimal apparatus 
(fig. 2-7) consists of the lacrimal gland, the lac- 
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Figure 2-6. The eyelids. 


rimal ducts, the lacrimal sac, and the nasolacrimal 
duct. The lacrimal gland is about the size and 
shape of an almond. Its function is the secretion 
of tears. The gland has a number of small ducts 
leading down to the conjunctiva. Tears from the 
lacrimal gland pass through these ducts and empty 
onto the conjunctival surface. The lacrimal fluid 
then passes over the conjunctiva toward the inner 
angle of the eye. A small elevation on the lid border 
is present near the nasal portion of each lid. In 
the center of the elevation is a small opening 
called the lacrimal punctum. Tears drain into the 
lacrimal punctum and then into a small duct called 
a canaliculus. The canaliculi of the upper and 
lower lids meet to enter the lacrimal sac, which 
collects the tears. From the lacrimal sac, tears pass 
into the nose through a small nasolacrimal duct 
connecting the lacrimal sac and the mucous mem- 
brane lining the nose. 
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Figure 2-7. The lacrimal apparatus. 


Section Il. PHYSIOLOGY OF VISION 


2—6. General 


Although the retina is the portion of the eye which 
is sensitive to light, the vision, or perception of 
images, is equally dependent upon the proper 
functioning of the entire eye, the optic nerve, and 
the visual centers of the brain. The eye may be 
compared to a camera, with the globe of the eye 
comparable to the body of the camera. The lens 
of the eye focuses the light rays upon the retina, 
like the lens of the camera focuses them upon the 
film. The iris, enlarging or contracting the size of 
the pupil, increases or decreases the amount of 
light reaching the retina, like the diaphragm of 
the camera regulates the amount of light striking 
the film. The optic nerve then relays the image 
to the visual center of the brain, where the image 
is interpreted. 


2-7. Vision 

a. Iris. The muscular fibers of the iris are 
arranged to provide for contraction or dilation 
of the pupil. This decreases or increases the 
amount of light passing through the pupil. Two 
sets of muscle fibers compose the iris. One set is 
circular, and the other set radiates from the pupil 
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like the spokes of a wheel. When the light is strong, 
the circular fibers contract and the pupil becomes 
smaller, like the drawstring of a sack pulling to 
close its opening. When the light is weak, the 
dilator muscle fibers of the iris shorten and the 
pupil becomes larger. The muscular adjustment 
also takes place when the eye is looking at near 
or distant objects. The size of the pupil is de- 
creased when a near object is viewed, increased 
when a distant object is viewed. 

b. Refraction of Light by the Eye. The refract- 
ing media of the eye (cornea, aqueous humor, 
lens, and vitreous humor) all have a bending 
action, called refraction, on the rays of light enter- 
ing the eye. The correct refraction of light by the 
eye results in the focusing of images upon the 
retina. To function properly, the refractive media 
of the eye must be transparent and the rays of 
hgnt must be sharply focused upon the retina. 
This allows the retinal image to be clear. The 
condition of normal! refraction of light in the eye, 
in which the vision is perfect, is called emmetropia 
(fig. 2-8). 

c. Accommodation. When the object to be per- 
ceived is near, the ciliary muscle contracts. This 


Figure 2-8. Emmetropia. 


relaxes the suspensory ligament of the lens, which 
in turn reduces its stretch on the lens. The lens 
is elastic. When the tension on the lens relaxes, the 
contour of the lens assumes a more convex shape. 
A net result is an increase in “plus” power of the 
lens, and the increased convergence of the light 
rays allows them to be focused on the retina. This 
phenomenon of bringing near objects into focus 
by increasing the curvature of the lens is called 
“accommodation.” The ability to accommodate 
gradually diminishes with age as the lens loses 
elasticity. Its function of becoming more convex 
to focus the image of a near object upon the retina 
becomes increasingly impaired. This reduction of 
the ability to accommodate is most noticeable be- 
tween the ages of 40 and 45 years. 


d. Retina. The retina (para 2-3b(8)) is di- 
vided into two main areas, the macula and the 
peripheral retina. There are also two types of 
retinal cells stimulated by light. They are the rods 
and the cones. The two main areas of the retina 
differ markedly in the concentration of these cells. 


(1) The macula lutea is located in a direct 
line back from the center of the cornea and lens. 
This area is capable of performing fine discrimina- 
tion of form and is where the visual acuity of the 
eye is determined. The macula functions best 
under strong light, and thus is the area which is 
responsible for the critical aspects of daylight 
vision and color perception. The cone retinal cells 
are concentrated in the macula area. A central 
depression in the macula, termed the fovea cen- 
tralis, is the most sensitive area of the entire 
retina. 

(2) The peripheral retina can be thought of 
as all of the retina not included in the macula area. 
This comprises the major portion of the retina and 
functions best under subdued light. The best way 
of testing its function is by determining the visual 
field of the eye. There are fewer cone cells in the 
peripheral retina. The predominant retinal sensory 
cell there is the rod cell. " 


CHAPTER 3 
INJURIES OF THE EYE 





3—1. Responsibility for Diagnosis and Treat- 
ment 


a. The medical officer makes the diagnosis of 
ocular diseases and prescribes the treatment to be 
instituted for each case. However, the EENT spe- 
cialist should be familiar with the symptoms of 
common ocular diseases and the treatment gen- 
erally administered. Ocular injuries are examined 
and treated by the medical officer. Under the 
supervision of the medical officer or the chief 
EENT specialist, the EENT specialist may treat 
minor ocular injuries or ailments, when the nurse 
is not available, and may remove unembedded 
foreign bodies from the conjunctiva. However, if 
there is any difficulty in removing the foreign 
body, th: patient must be referred to a medical 
officer. The medical officer prescribes dosages and 
treatments as he deems them appropriate. 

b. Many ocular diseases develop as the result 
of an injury. Great care must be taken in treating 
an injury of the eye to prevent infection and to 
avoid causing further damage to the eye. The 
structures of the eye are very delicate and are 
particularly susceptible to infection. Sertous 
damage to the ocular structures often results from 
the careless or unskilled removal of foreign bodies 
from the eye. The foreign bodies which most com- 
monly cause injury and irritation of the conjunc- 
tiva or cornea are dust particles from grinding 
wheels, cinders, street dirt, gravel, and grains of 
sand. Foreign bodies such as splinters of wood, 
metal, or glass which become embedded in or pene- 
trate the eye often cause serious damage. A 
foreign body which is lying on the cornea, is 
embedded in, or penetrates the eye, is always re- 
moved by a medical officer. 


3-2. Emergency Treatment of Eye Injuries 


a. Removal of Foreign Bodies from the Con- 
junctiva. 

(1) Examine the conjunctiva of the lower 
and upper lids. If the foreign body is not embedded 
in the eye nor lying on the cornea, have the patient 
close his eyes for a few minutes until the spasm 
of the lids subsides. Grasp the center lashes of the 
upper lid of the affected eye between the thumb 
and index finger and lift the lid. Repeat this pro- 


cedure several times. If the foreign body is not 
washed out by tears, proceed to (2) below. 

(2) Moisten the tip of a cotton-tipped ap- 
plicator with sterile water or normal saline solu- 
tion so that bits of cotton will not adhere to the- 
conjunctiva. To evert (turn out) the conjunctiva 
of the lower lid, ask the patient to look up and 
keep both eyes open (fig. 8-1). Place your thumb 
on the skin of the patient’s lower lid, exerting 
pressure down and back. This pulls the lid down 
and exposes the conjunctiva. If the foreign body 
is located there, remove it with the moistened tip 
of a cotton-tipped applicator held in your other 
hand. If the foreign body is not found on the con- 
junctiva of the lower lid, ask the patient to look 
down. Grasp the center lashes of the upper lid 
of the affected eye with the thumb and index 
fingers, pull the lid down and away from the eye- 
ball. Placing a glass probe or applicator stick 
across the eyelid parallel to the margin of the lid, 
quickly turn the lid back over the probe, and hold 
this position with your thumb, bracing the fingers 
of the hand on the patient’s head. Remove any 
foreign body with the moistened tip of a cotton- 
tipped applicator held in the other hand. 

(3) If there is difficulty in lifting out the 
foreign body do not make further efforts to re- 
move it, but refer the patient to the medical officer. 
If there must be a delay before the medical officer 
can see the patient, close and patch both eyes. 
Never use a sharp instrument in trying to remove 
a foreign body from the eye, as there is great 
danger of causing serious damage to the eye or 
introducing an infection into the eye. The EENT 
specialist must always remember that the ocular 
structures are easily damaged and quickly can 
become infected. 

b. Emergency Bandage for the Eye. Both eyes 
should be patched, even though only one may be 
injured, if medical treatment must be delayed. 
It is mandatory that the injured eye be patched 
without pressure, as slight pressure may force 
the contents of a lacerated eye to extrude. Eye 
shields not only protect both eyes from the light 
but also reduce the movement of the eyes and 
in so doing, reduce the pain. Eye pads or eye 
shields are placed over the eyes and may be 
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Figure 3-1. Everting the upper eyelid. 


attached over each eye by two strips of adhesive 
tape about 1 inch wide and 6 inches long. 
c. Emergency Treatment of Burns. 

(1) Chemical burns. In the emergency treat- 
ment of chemical burns of the eye, it is most 
important to IRRIGATE THE EYE IMME- 
DIATELY WITH WATER. Sterile water or 
normal saline should be used for irrigation, if 
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it is immediately available. If these solutions are 
not immediately available, the burned eyes should 
be irrigated with water. THERE MUST BE NO 
DELAY IN THE IRRIGATION OF THESE 
EYES. Do not stop to search for special solutions 
of materials; start flushing the eyes with copious 
amounts of water. As long as any of the chemical 
remains in the eye, it will continue to damage the 


ocular tissues. Immediate and copious irrigation 
of the eye is imperative, because the extent of the 
injury depends upon the length of time that the 
chemical acts upon the eye. After the eye has been 
irrigated, the medical officer may order atropine 
or a similar cyclopegic ophthalmic ointment ap- 
plied to the conjunctiva of the lower lid, with a 
bandage applied over the lid. If there is danger 
of a secondary infection, an appropriate medica- 
tion is applied. 

(2) Thermal burns. In the emergency treat- 
ment of thermal burns, the EENT specialist must 
observe the patient closely for signs of shock and 
must institute the proper treatment, as outlined 
in TM 8-230, if shock is present. An appropriate 
antiseptic or antibiotic ophthalmic ointment is 
applied to the burns, which usually involve the 
lids and the skin surrounding the eye. If the eye- 
ball is burned, apply the ointment to the conjunc- 
tiva of the lower lid. An analgesic is given if 
necessary to relieve the pain. Tannic acid is never 
used in treating thermal burns of the eye or areas 
adjacent to the eye, because of the danger of ex- 
cessive scarring which might cause deformities 
of the lids. Care must be taken in handling ex- 
ternally burned tissue to prevent contamination 
and infection. For that reason, these injured struc- 
tures should be handled only with sterile instru- 
ments, sterile gloves, and sterile materials such 
as cotton-tipped applicators. If the cilia are burned 
and misdirected, they should be trimmed carefully 
with scissors to prevent corneal abrasions and to 
increase the comfort of the patient. 


3-3. Treatment of External Ocular Burns 


a. Chemical Burns. Chemical burns of the eye- 
lids, conjunctiva, and cornea are caused by contact 
of the eye with splashes of alkalis, acids, and 
certain chemicals; by particles of lime entering 
the eye; and by entry into the eye of chemical 
agents or such gases as ammonium hydroxide, 
ammonium carbonate, sulfur dioxide (from re- 
frigerators), unslaked or slaked lime. 

b. Acid and Alkali Burns. The first and most 
important treatment for chemical burns of the eye 
caused either by acids or alkalis is the immediate 
copious irrigation of the eyes with quantities of 
water or normal saline solution. If particles of 
the acid or alkali are present on the conjunctiva, 
the eye is anesthetized with a local anesthetic, and 
the medical officer removes as many particles as 
possible with a forceps or a moistened cotton- 
tipped applicator. Then mydriatic ophthalmic oint- 
ment and a bandage may be applied. Antibiotic, 
chemotherapeutic, or antiseptic ophthalmic oint- 
ment may be used to prevent secondary infection. 
Unless the burn is very slight, adhesions (symble- 


pharon) are likely to form between the conjunc- 
tiva of the lid and the conjunctiva of the eyeball. 
In this case, the conjunctiva should be kept well 
lubricated with an “appropriate” ophthalmic oint- 
ment. The medical officer separates the adhesions 
daily by using a smooth glass rod coated with 
such an ointment, after the eye has been locally 
anesthetized. The eye is usually kept bandaged, 
particularly if the cornea is damaged. 

c. Thermal Burns. Thermal burns are usually 
caused by contact with flame, steam or hot liquid. 
When only the eyelids, and the skin surrounding 
the eyes are burned, and appropriate antibiotic 
or antiseptic ophthalmic ointment may be applied. 
If the cornea and conjunctiva also are burned, 
mydriatic or cycloplegic ophthalmic ointment may 
be applied to the conjunctiva of the lower lid. An 
analgesic may be given to control the pain. If 
adhesions form, the medical officer treats them as 
outlined in a above. The eyelids may have to be 
trimmed to prevent twisted lashes from rubbing 
the cornea or conjunctiva. 


3—4. External Ocular Wounds 

a. Injuries of the Eyelids. 

(1) Contusions. Contusions (bruises) of the 
eyelids are carefully examined by the medical 
officer to determine whether there are serious in- 
juries to the eye which are not readily apparent. 
If there are no other injuries, cold compresses are 
applied to the lids during the first 24 hours follow- 
ing the injury to relieve the pain and to reduce 
the swelling. 

(2) Lacerations. If the lids are lacerated, 
the medical officer examines them and removes 
any dirt or foreign matter which may adhere to 
the wound, after administering a local anesthetic. 
The lacerations are washed gently with soap and 
flushed with an antiseptic solution. The medical 
officer then sutures any lacerations requiring re- 
pair. Special care must be taken in repair of 
laceration of the lids to prevent malformation of 
position and poor restoration of function. A 
chemotherapeutic or an antibiotic ophthalmic oint- 
ment and an appropriate dressing are applied to 
the wound. If there is danger of tetanus, the 
medical officer may order the intramuscular ad- 
ministration of tetanus antitoxin or tetanus 
toxoid booster. 

b. Injuries of the Orbit. Injury to the orbit may 
be caused by a blow from a fist or any blunt instru- 
ment. There may be injuries to the soft tissues 
and the bony walls of the orbit. The treatment 
varies in relationship to the severity of the injury. 
There may be a discoloration of the lids and sur- 
rounding tissues of the eye caused by the seepage 
of blood into tissues (ecchymosis). The medical 
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officer examines every “black eye” to determine 
whether there are fractures of the bony walls of 
the orbit. Such fractures may involve the optic 
foramen through which the optic nerve passes. 
The optic nerve becomes contused or compressed, 
which results in extreme loss of vision in the eye. 
More commonly, a “blowout” type of fracture 
occurs. In this injury, the floor of the orbit is 
ruptured downward into the maxillary sinus and 
the contents of the orbit, such as muscle, fat, con- 
nective tissue, and occasionally even the eye itself, 
can be dislocated inferiorly and trapped. Other 
types of fractures of the rim and walls of the orbit 
can occur, Treatment is based on the nature and 
extent of injury, but surgery is frequently neces- 
sary to prevent loss of movement of the eye and 
to avoid a poor cosmetic appearance. 

c. Abrasions of the Cornea. Abrasions (spots 
rubbed bare of the covering membrane) of the 
cornea are usually the result of scratches caused 
by some sharp object such as fingernails or the 
twig of a tree, or caused by wearing contact lenses 
too long. A “fluor-i-strip” is used to stain the 
abrasion green so as to show the location of the 
injury. These abrasions are usually accompanied 
by severe pain, photophobia, and lacrimation. The 
injury is routinely treated by instilling a short 
‘acting cycloplegic (scopolamine) solution in the 
eye, instilling an antibiotic ophthalmic drop, and 
applying a tight patch. The medical officer may 
prescribe an analgesic for pain. 


3—5. Injuries of the Globe and Internal Struc- 
tures of the Eye 


a. Closed Wounds of the Globe. Injury to the 
eye caused by a blow from a blunt object may be 
very extensive. 

(1) Hyphema. A frequent result of contu- 
sion is the presence of blood in the anterior 
chamber. This is termed hyphema. The amount 
of blood may vary from a microscopic quantity 
to a massive hemorrhage which completely fills 
the anterior chamber obscuring the iris and pupil. 
Because of the danger of glaucoma from the initial 
or secondary hemorrhage (which can occur days 
later), all patients with a hyphema are imme- 
diately patched bilaterally (patches over both 
eyes) and placed at bed rest with the head slightly 
elevated. This allows the blood to collect in the 
most inferior portion of the anterior chamber. 
NO DILATING OR CONSTRICTING EYE 
DROPS SHOULD BE USED, EXCEPT BY 
ORDERS FROM A MEDICAL OFFICER. Oc- 
casionally a patient with a hyphema must be taken 
to the operating room where the hemorrhage and 
clot in the anterior chamber are removed surgi- 
cally. Even when the blood has grossly disap- 
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peared from the anterior chamber, the patient is 
usually kept with patches on both eyes for 5 days 
to prevent recurrence of bleeding. 

(2) Uveal tract. The iris is involved in most 
contusions of the eye. A traumatic iritis may be 
the basis for much of the pain present after a 
contusion to the globe. The medical officer makes 
the diagnosis on the basis of the history of injury 
and the presence of inflammatory white blood 
cells in the anterior chamber that can be seen with 
the slit lamp. Portions of the iris may be torn 
away by the contusion. The ciliary body may re- 
spond to trauma by an increase or decrease in 
function, causing glaucoma or hypotony, respec- 
tively. Ruptures in the choroid are frequently seen 
near the posterior areas of the eye after contu- 
sions. 

(8) Lens. An immediate cataract can occur 
if the lens is ruptured from the contusion. In 
many cases, an incomplete or total cataract will 
develop weeks or months after a contusion. The 
lens may be partially or completely freed from its 
attachments, resulting in a partial or complete 
movement of the lens from its normal position. 
This is termed a subluxation or dislocation of the 
lens. Treatment of these post-contusion conditions 
of the lens is based upon the severity of injury 
and the patient’s visual disability. The medical 
officer attempts to delay surgical treatment until 
the eye has generally recovered from the injury, 
unless there is danger to the eye (that is, glau- 
coma) from the cataractous condition. 

(4) Retina. Contusion of the eye can result 
in a wide range of injuries to the retina. Cysts 
or holes may form in the macula which markedly 
reduce central vision. Holes and tears can appear 
in other areas of the retina which may result 
in a retinal detachment. Hemorrhage beneath the 
retina, within the retina, and into the vitreous is 
frequent. Treatment will depend upon the type 
of injury. Retinal detachments require surgical 
repair. Holes and tears of the retina which have 
not yet caused a retinal detachment may require 
prophylactic treatment with electrical cautery, 
photocoagulation, or freezing (cryosurgical) 
instruments. 

(5) Sclera. Rupture of the sclera can occur 
following trauma, Such injuries are extremely 
serious because the intraocular contents may 
escape, These patients must be treated as if they 
have an open wound of the globe. 

b. Open Wounds of the Globe. 

(1) Penetrating wounds. These are wounds 
which enter the substance of the sclera or cornea, 
but do not go through the full thickness of the 
structure. These wounds are usually treated under 
local anesthesia (topical instillation of anesthesia 


or retrobulbar injection of anesthesia) in the 
clinic or in a minor surgical room. The medical 
officer removes any foreign bodies which are pres- 
ent and decides if a suture is necessary to securely 
close the wound. Local antibiotic and cycloplegic 
drops are instilled into the eye. Usually both eyes 
are patched. 

(2) Perforating wounds. These wounds in- 
volve the entire thickness of the sclera or cornea. 
This is a very serious, or potentially very serious, 
condition. Patients with such wounds are in dan- 
ger of prolapsing the intraocular contents of the 
eye through the wound. Thus, they must be treated 
extremely gently. The eyes should be patched bi- 
laterally at all times, except when the medical 
officer is examining or treating the patient. Ab- 
solute bed rest is the rule. In addition, the patient 
must be instructed not to lift, strain, or move 
himself. Treatment may require closure of the 
sclera or cornea under general anesthesia. Before 
or following surgery, a careful search must be 
made for the presence of an intraocular foreign 
body. Intraocular contents that may extrude 
through a perforating injury to the sclera or 
cornea include the iris, lens, retina, ciliary body, 
and the vitreous. The prolapsed iris is frequently 
excised before closure of the wound. The operat- 
ing surgeon must decide whether the globe can 
be saved or not. If the damage has been too ex- 
tensive and no vision can be restored, enucleation 
of the eye is usually performed. 


3—6. Intraocular Foreign Bodies 


a. Severity of Problem. The presence of an 
intraocular foreign body usually represents a 
serious ocular problem. Disturbance of the func- 
tion of the eye results from several sources in- 
cluding: the destruction of damage to the tissues 
caused by the entrance of a missile, infection in- 


troduced by the missile, and destruction of or 
damage to the delicate intraocular tissues caused 
by reactions to the intraocular intruder, that is 
siderosis caused by iron, or inflammation caused 
by wood particles. 

b. Location and Treatment. Treatment of intra- 
ocular foreign bodies depends upon the location 
of the object within the eye and the character of 
the object. Various methods are used to determine 
if an intraocular foreign body is present and to 
determine its exact location. X-ray of the skull, 
special bone-free X-ray using dental film and 
special localizing X-ray called “Sweets” or ‘““Com- 
berg techniques” are employed, if the intruding 
object is radiopaque (impervious to roentgen 
rays). Metal-locating instruments, such as the 
Berman locator and the Wildgen-Reck locator, can 
aid in locating foreign bodies. Ultrasonic probes 
that pass high frequency sound waves through the 
eye and interpret the resulting high echoes can be 
very helpful, not only in determining if an intra- 
ocular body is present, but in getting its exact 
location within the eye. 

c. Removal. In general, the object is magneti- 
cally removed if it can be magnetically attracted. 
An incision is made into the external coats of the 
eye (cornea or sclera) and the tip of an electro- 
magnet is introduced and activated at the area of 
incision. Nonmagnetic foreign bodies must be 
visualized to be removed. Not all such foreign 
bodies can be removed, and some do not require 
removal. Ultrasonically directed forceps provide 
one way of locating and extracting nonmagnetic 
foreign bodies which cannot be visualized and 
treated with other techniques. Even after suc- 
cessful extraction of an intraocular foreign body, 
infection, hemorrhage, and retinal detachment 
may prevent the return of vision. 
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CHAPTER 4 


DISEASES OF THE EYE 





4—1. Clinical Responsibilities for Patient Care 
See paragraph 3-1. 


4-2. Diseases of the Eyelids 


a. Ectropion. 

(1) Description. Ectropion is a rolling-out- 
ward of the edge of the eyelid. It is usually ac- 
companied by epiphora (tears running down the 
cheek). This condition can be caused by an injury, 
but it may occur spontaneously in elderly persons 
with no history of injury. 

(2) Treatment. In most cases, the treatment 
of ectropion is surgical. 

b. Entropion. 

(1) Description. Entropion is a _ rolling- 
inward of the edge of an eyelid, so that the eye- 
lashes are in contact with the eyeball. When the 
lashes touch the cornea, the patient has an ex- 
tremely irritating, foreign body sensation. Entro- 
pion can occur spontaneously in elderly persons. 
It can be the result of chronic inflammation or 
trauma. 

(2) Treatment. In most cases, the treatment 
of entropion is surgical. 

c. Blepharitis. 

(1) Description. Blepharitis is an inflamma- 
tion of the margin of the eyelid. Scales and crusts 
form at the base of the lashes. The condition is 
often called “granulated eyelids.” 

(2) Treatment. Treatment is based on the 
cause, which may vary from bacteria to seborrhea. 
Bacterial blepharitis is treated with antibiotics. 
The seborrheic forms are treated with cortisone 
ointments. In both cases, cleansing of the scales 
and crusts help to alleviate the discomfort. Asso- 
ciated treatment of the scalp with dandruff-con- 
trol shampoo is often indicated. 

d. Hordeolum (Styes). 

(1) Description. Styes are infections of one 
or more glands of the skin of the eyelid. A painful 
lump occurs in the skin and the abscess, which 
can form, may break through the surface and 
drain pus. 

(2) Treatment. The common treatment for 
styes is to apply hot compresses and, if pointing 
occurs, to open the stye and drain it. An anti- 


biotic ophthalmic ointment may be applied and 
an analgesic may be given for pain. Occasionally, 
systemic antibiotics may be given to prevent 
serious spread of the infection to the brain and 
other areas of the body. 

e. Chalazion. 

(1) Description. A chalazion is a lump in 
the eyelid formed by the distention of a meibomian 
gland. It is a round swelling under the skin of 
the eyelid. It is painless unless it becomes infected. 
If infected, it forms an abscess similar to a stye. 

(2) Treatment. Small chalazions are usually 
not treated, as some chalazions will resolve spon- 
taneously. Cosmetically or functionally disturbing 
chalazions are removed by incision and curettage 
from the conjunctival side of the eyelid. 

f. Ptosis. 

(1) Description. Ptosis is a drooping of the 
upper eyelid which can be caused by many condi- 
tions. The causes can be grouped into neurological, 
that is, myasthenia gravis; ocular, that is, mi- 
crophthalmus; local, that is, scarring of the lid or 
traumatic rupture of the levator muscle; orbital, 
that is, loss of orbital fat in blowout fractures. 

(2) Treatment. The treatment is to remove 
those causes which are treatable. In some cases 
the ptosis may be helped by lid surgery. 


4—3. Diseases of the Lacrimal Apparatus (Da- 
cryocystitis) 

a. Description. Dacryocystitis is an acute or 
chronic inflammation of the lacrimal (tear) sac. 
A lump may appear under the skin at the inner 
corner of the eye as the tear sac fills with pus. 
This pus can drain through the canaliculi (ducts) 
into the conjunctival sac, or it may rupture 
through the skin below the eye if the ducts are 
blocked. Pus can be discharged from the sac by 
pressing on it. Epiphora is almost always present. 
The most common form of dacryocystitis is in 
early childhood, when the normal free passage of 
tears into the nose does not develop. 

b. Treatment. In the acute form hot compresses 
are applied, and an analgesic may be given to 
relieve pain. Occasionally, the pus cannot be dis- 
charged from the sac by pressure upon it and 
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surgical incision and draining of the sac may be 
required to relieve the condition. Antibiotic drugs 
may be given topically and an antibiotic admin- 
istered systemically. In the chronic form, normal 
saline or similar solutions may be used to irrigate 
the sac. If necessary, a lacrimal probe can be 
passed into the nose to open the blocked passage. 
A surgical procedure to form a new passage 
(dacryocystorhinostomy) occasionally is neces- 
sary. In children, early probing of the nasolac- 
rimal duct (before the age of 1 year), may pre- 
vent the need for a general anesthesia and a 
dacryocystorhinostomy later. 


4—4. Diseases of the Conjunctiva 


a. Description. Inflammation of the conjunctiva 
results in the appearance of a “‘red’’ eye, a “pink” 
eye, or the condition known as conjunctivitis. The 
manifestations are similar despite the variety of 
causes. The diagnosis is made by history, clinical 
appearance, and laboratory tests. 

b. Bacterial Conjunctivitis. 

(1) Description. This is usually characterized 
by an abundant discharge from the eye, associated 
with crusting of the lids and a sticking together 

- of the lids in the morning. The patient may com- 
plain of a certain amount of scratchy or foreign 
body sensation. Smear and culture of the conjunc- 
tiva will reveal the organism and the antibiotic 
to which that organism is sensitive. 

(2) Treatment. The lid margins are cleansed 
several times a day. Antibiotic ophthalmic drops 
or ointment is used as indicated by the culture and 
smear. Before the culture results are obtained, an 
initial combination of antibiotics may be effective. 
After the culture results are obtained, some pa- 
tients are treated with systemic antibiotics. Care 
must be taken not to spread the infection to the 
other eye, to other patients, or to the examiner 
by contaminated hands, instruments, or tubes and 
bottles of medication. The eye is not patched. 

c. Viral Conjunctivitis. 

(1) Description. The eye may look the same 
as in bacterial conjunctivitis except that the 
amount of secretion is less and a palpable lymph 
node may be present in front of the ear. Labora- 
tory examination will show a different type of 
cellular response in the conjunctival scraping and 
smear than is seen in bacterial conjunctivitis. 

(2) Treatment. The lids are cleansed and the 
eye is observed carefully for the occurrence of 
corneal] disease. 

d. Allergic Conjunctivitis. 

(1) Description. The conjunctiva in allergic 
conjunctivitis may be swollen so that it actually 
protrudes from between the lids. This is usually 
not accompanied by marked redness, but the 
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swelling can be very acute in onset. A major 
characteristic of allergic conjunctivitis is that it 
is pruritic (it itches). Conjunctival scrapings may 
reveal eosinophils. 

(2) Treatment. Any obvious contaminating 
substance is to be avoided (that is hair spray or 
lid cosmetics). Cold compresses, decongestive 
drops (such as adrenalin), and cortisone ophthal- 
mic drops can be applied. Systemic antihistamines 
also may be of value. 

e. Episcleritis. 

(1) Description. Localized or diffuse areas 
of inflammation of the sclera and the overlying 
conjunctiva are called episcleritis. Frequently, it 
is a painful condition and not associated with any 
secretions. 

(2) Treatment. Analgesics for pain and 
cortisone drops to the eye are effective. 

f. Pterygium. 

(1) Description. A pterygium is a fleshy, 
triangular, nonmalignant growth that extends 
onto the cornea. It most frequently is located at 
the nasal area of the cornea. If continued growth 
over the cornea occurs, vision can be endangered. 

(2) Treatment. A pterygium is observed for 
obvious growth and if this occurs, surgical re- 
moval is necessary. Local irritation from the 
pterygium can be reduced with topical cortisone 
and decongestive drops. 

g. Pinguecula. 

(1) Description. A pinguecula is a round or 
oval, whitish or yellowish elevation of the conjunc- 
tiva. Usually, it is located on the nasal conjunctiva 
about 3 to 4 millimeters back from the limbus. 
The symptoms can be redness of the adjacent 
conjunctiva and irritation of the eye. 

(2) Treatment. Treatment consists of decon- 
gestive drops and cortisone drops to control the 
irritation. Occasionally, a pinguecula is excised. 


4—5. Glaucoma 


a. Description. Glaucoma is an ocular condi- 
tion where the pressure within the eye (intra- 
ocular pressure) is abnormally high. There are 
many forms of glaucoma. The disease is divided 
into primary glaucoma, which seems to occur 
spontaneously, and secondary glaucoma, which 
occurs with another ocular disease. Patients in 
any age group, from the newborn to the elderly, 
may have the disease. The symptoms and signs 
vary with the type, extent, and duration of the 
glaucoma. Infants with clouding of the cornea, 
epiphora, photophobia, and seemingly large eyes 
should be carefully checked for congenital glau- 
coma. Since the incidence of elevated intraocular 
pressure is greater in the population over the age 


of 40 years, everyone in that age group should 
have a routine annual examination for glaucoma. 
Patients with a family history of glaucoma also 
need routine examinations, because of a tendency 
for the disease to be familial. Anyone with any 
complaints such as decrease in vision (not fully 
correctable with glasses), pain in the eyes, or 
halos around lights, should be examined for 
glaucoma. 

b. Examinations. Since one of the manifesta- 
tions of glaucoma may be an increase in pressure 
of the eye, one test is a check of the intraocular 
pressure. This is accomplished through the use of 
instruments called tonometers. Several different 
tonometers are available, including the Schiotz 
tonometer and the applanation tonometer (para 
5—26). If the diagnosis is in doubt, certain pro- 
cedures are employed to provoke an increase in 
pressure. The normal eye may be distinguished 
from the glaucomatous or potentially glaucoma- 
tous eye through provocative tests, such as water 
drinking test (para 5-27), darkroom test, and 
mydriatic test. Visual field examinations are of 
value in establishing the diagnosis in certain cases 
when damage to the eye has already occurred. 

c. Treatment. Treatment also varies with the 
type and extent of the glaucoma. In the narrow- 
angle type of glaucoma, surgery (peripheral iri- 
dectomy) is an established form of therapy. In 
the congenital glaucomas, two surgical procedures 
(goniotomy or goni-puncture) may be performed 
early in the course of the disease. Most other forms 
of glaucoma are treated medically, whenever pos- 
sible. In primary glaucoma, this involves increas- 
ing the ability of the fluid to leave the eye by giv- 
ing pilocarpine drops, decreasing the amount of 
fluid entering the eye by giving diamox orally or 
intravenously, or dehydrating the eye and other 
tissues of the body by administering hypertonic 
solutions orally or intravenously (i.e., glycerin, 
urea, or manitol). The secondary glaucomas are 
usually treated by alleviating the initia] ocular 
disease which caused the glaucoma and with 
specific glaucoma medications. If medical manage- 
ment fails to control the disease, surgical treat- 
ment of various kinds may be instituted. Surgi- 
cally, an attempt is usually made primarily to 
- form a new drainage area, so that the aqueous 
humor is not totally dependent on the physiologic 
filtering meshwork in the angle of the eye. If 
filtering operations have failed, the surgical tech- 
nique is usually directed at reducing the amount 
of aqueous which is formed. These are predomi- 
nantly destructive operations aimed at damaging 
portions of the ciliary body. 


4—6. Intraocular Infections (Endophthalmitis 
and Panophthalmitis) 


a. Description. Generalized infections within 
the eye are always extremely serious conditions. 
The rapidity and extent of the signs and symptoms 
that develop are determined by the nature of the 
organism that has successfully invaded the eye, 
the health of the eye (and of the individual), and 
the medications introduced to control the problem. 
When only the internal structures of the globe are 
involved, it is termed an endophthalmitis. After 
the infection extends through to affect all layers 
of the globe, it is termed a panophthalmitis. Most 
vision is rapidly lost, and the patient generally 
suffers from pain. The globe can be seen to be 
markedly inflamed, with pus in the anterior 
chamber (hypopyon) and the conjunctiva so edem- 
atous as to be bulging out from between the lid 
margins (chemosis). The globe may go on to 
burst with release of pus, or, if the inflammation 
subsides, the globe may become shrunken and soft. 
A danger of spread of the inflammatory process 
backward to the intracranial contents is present. 

b. Treatment. Early and vigorous treatment 
is necessary, if the globe is to be saved. This 
includes large doses of systemic (I. V.) antibiotics 
and steroids. Frequently, evisceration is indicated. 


4-7. Sympathetic Ophthalmia 


a. Description. Sympathetic ophthalmia is an 
inflammation of the uveal tract in one eye, which 
occurs secondary to inflammation (usually the 
result of an injury) of the other eye. The first 
eye to be affected is called the “exciting eye,” and 
the second eye to be affected is called the “sym- 
pathizing eye.” Perforating or penetrating wounds 
involving the uveal tract usually cause inflamma- 
tory response of the exciting eye. Thus, after such 
an injury to one eye, an evaluation must be made 
as to the advisability of encleation of the eye to 
prevent the development of sympathetic inflamma- 
tion in the otherwise normal eye. Whether or not 
the injured eye is prophylactically removed, the 
second eye must be observed carefully for signs 
of inflammation for a prolonged period, so that 
if a sympathetic ophthalmitis should develop, 
treatment can be started at the earliest possible 
moment. 

b. Treatment. Once sympathetic ophthalmia is 
suspected, treatment consists of local and systemic 
steroids and topical atropine. The course of treat- 
ment is usually prolonged, the outcome never 
certain. 


4-8. Disease of the Orbit 


a. Tumors of the Orbit. 
(1) Description. Since many different types 
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of tissue are present in the orbit, many different 
types of tumors can arise. Tumors can also metas- 
tasize (spread) to the orbit from primary sites 
elsewhere in the body. All tumors are space- 
occupying objects and, as a result, they tend to 
cause the eye to become exophthalmic (protrude). 
There may be interference in the movement of the 
eye, and the patient can complain of double vision. 
If the tumor presses on the optic nerve, disturb- 
ances in vision can occur. 

(2) Treatment. Determination of the type of 
tumor is essential before any treatment is planned. 
Usually, this is done by biopsy. Then the best 
methods of management (radiation, surgery, ad- 
ministration of cortisone, and so forth) are de- 
termined. 

b. Inflammation of the Orbit. 

(1) Description. Inflammatory processes of 
the orbit can mimic tumors of the orbit, but 
usually pain is present, with other signs of in- 
flammation. Such inflammatory processes may 
start primarily within the orbit, but more fre- 
quently they extend from infections in the neigh- 
boring sinuses. 

(2) Treatment. Treatment consists of appro- 
priate antibiotics and cortisone given systemati- 
cally in certain cases. 


4~9. Inflammation of the Coats of the Eyeball 


a. Diseases of Uveal Tract (Iris, Ciliary Body, 
Choroid). 

(1) Description. Inflammatory disease of the 
uveal tract may be confined to any zone of the 
structures that comprise the uvea, or may affect 
all of them together. Depending on the location 
of the inflammation, the diseases are described 
by such names as iritis, cyclitis, iridocyclitis, 
choroiditis, chororetinitis, uveitis, posterior uve- 
itis, and anterior uveitis. Other names are used 
which describe the type of reaction present, such 
as granulomatous uveitis and nongranulomatous 
uveitis. 

(a) Many different microorganisms can 
inflict a uveal tract inflammation. Other diseases, 
for example, sarcoidosis, have no known organism 
as a cause for the uveitis. 

(6b) The patient’s signs and symptoms vary 
with the type, extent, and severity of the uveal 
inflammation. In some cases, patients may be com- 
pletely unaware of any problem. In other cases, 
they can be acutely ill with severe loss of vision, 
photophobia, pain, nausea, vomiting, and signs of 
inflammation of the eye (that is, conjunctival 
injection, perilimbal flush, constricted and irregu- 
lar pupil). 

(c) Ultimate damage to the eye will vary, 


depending on all the previously noted factors and 
the rapidity with which treatment is started. 

(2) Treatment. Treatment of the uveal tract 
inflammation varies with the extent and nature 
of the uveitis. It is divided into local and systemic 
treatment. Locally every attempt is made to dilate 
the pupil to break up the adhesions between the 
iris and the lens (posterior synechiae). Cyclople- 
gics are administered to place the ciliary body at 
rest. Vigorous application of topical steroids is 
usually ordered. Systemic treatment includes the 
use of cortisone and an antimicrobial (antituber- 
culous) drug, if one is available, and cortisone. 

b. Retinitis. 

(1) Description. Inflammatory disease of the 
retina, termed chorioretinitis, is usually secondary 
to inflammation of both the choroid and the retina. 
This results in varied visual disturbances, depend- 
ing upon the location and severity of the process. 
The diagnosis is begun by examination of the 
retina with the ophthalmoscope. Other diagnostic 
aids are X-ray, blood analysis, urinalysis, stool 
examination for ova and parasites, and studies of 
skin tests. 

(2) Treatment. Treatment of the inflamma- 
tion with specific drugs is always preferred, if the 
exact nature of the disturbing agent is known. 
Most frequently steroids (systemic) are pre- 
scribed to reduce the intensity of the inflammatory 
process. 

c. Scleritis. 

(1) Description. Localized inflammation of 
the sclera results in a markedly injected conjunc- 
tiva and, usually, a painful eye. The episclera is 
the typical location of the primary inflammatory 
reaction. This reaction may be isolated to a small 
segment of the eye, or it may be generalized to the 
entire episclera. 

(2) Treatment. Analgesics are needed to 
make the patient comfortable. They are prescribed 
with topical steroids and, if necessary, systemic 
steroids to reduce the inflammatory response. 
Antibiotics are seldom used because scleritis or 
episcleritis usually represents an allergic response 
to some other process in the body (i.e., rheumatoid 
arthritis). 

d. Keratitis. 

(1) Description. Inflammatory processes of 
the cornea can be secondary to a bacterial, viral, 
fungal, or allergic process. All of these produce 
vastly different clinical pictures, but all must be 
treated vigorously, because if scarring of the cen- 
tral portion occurs, vision will be greatly dimin- 
ished. Bacteria tend to produce ulcers of the cornea 
which can result in a melting away of the cornea 
or a perforation of the cornea within 24 hours, if 
not treated promptly and appropriately. 


(a) Virus infections usually are not as 
destructive to the full thickness of the corr.ea, but 
can result in scarring of the anterior layers. Such 
infections, however, may go on to perforation of 
the cornea. 

(0) Fungal infections are usually the slow- 
est infective processes. The end result may be just 
as destructive as faster processes, however, these 
infections, which tend to be diagnosed late in their 
course, are difficult to treat. Diagnosis is based on 
the clinical appearance and the laboratory data 
from scrapings and cultures of the infected areas 
on the cornea. 

(2) Treatment. Specific treatment is based 
upon accurate diagnosis of the etiologic agent 
(cause). Thus, a culture should be taken im- 
mediately if a bacterial or fungal keratitis is sus- 
pected. While the culture is growing, a temporary 
diagnosis can be made if microorganisms are seen 
on scrapings and smears of the infected area. On 
the basis of the presumptive diagnosis, treatment 
of the patient can be started with appropriate 
antibacterial or antifungal agents. When the cul- 
ture and sensitivity is available, the dosage may be 
altered according to the new information. It is 
important not to patch eyes that have bacterial, or 
fungal infections. 

(a) Viral keratitis is frequently classical 
in appearance. The most commonly recognized 
viral keratitis is from herpes simplex, the virus 
of the cold sore. Treatment in these cases varies. 
Scraping of the corneal surface and application of 
cauterizing substances, such as iodine, is com- 
monly performed. Other cases are treated with 
antiviral drugs, applied topically. 

(6) Another phase of treatment of any 
keratitis may be corneal transplantation. This may 
be performed to eliminate an area of infection 
which is refractory to treatment and may per- 
forate into the inside of the eye. A more common 
reason for corneal transplantation, however, is 
to remove a scarred area left as an aftermath of 
a keratitis. This is performed to restore the visual 
acuity of the eye. In most cases of keratitis, some 
form of iritis also is present. Thus, a cycloplegic 
drop, such as atropine, is frequently used. 


4—10. Diseases of the Retina 
a. Detachment of the Retina. 

(1) Description. A retinal detachment is a 
separation of the portion of the retina which con- 
tains the rods and cones from the portion of the 
retina called the pigment epithelium. As a result, 
the rods and cones lose nutrition and cease to func- 
tion. Thus, the visual defect will vary with the 
extent and location of the detachment. There are 
many causes for a retinal detachment. These in- 


clude trauma, high myopia (causing a thin ret- 
ina), degeneration, diabetes, infections, and 
tumors. The danger of a small retinal detachment 
is that eventually the entire retina will separate 
and the eye will lose all vision. 

(2) Treatment. Early treatment is very de- 
sirable to restore as much function as possible. If 
treatment is delayed, permanent change may 
occur which will result in failure to restore func- 
tion, even though the detachment has been 
mechanically cured. Treatment consists of the lo- 
calization of the exact cause of detachment and of 
breaks in the retina. It is through these breaks 
that fluid seeps and undermines the retina. 

(a) Most cases are treated surgically. The 
subretinal fluid is drained through small holes 
placed carefully through the sclera. Thus, the 
retina is allowed to fall back into a more normal 
position. Then, the area of the holes in the retina 
is sealed by diathermy currents, by cryopexy 
(freezing) on the sclera over the holes, or by 
photocoagulation (intense light through the pupil) 
around the breaks in the retina. The retina cannot 
be sewn back in place. It is “pasted” back in place, 
and the adhesive used is the scar tissue that the 
surgeon induces through one means or another. 

(6) Frequently, plastic or preserved tis- 
sues are placed on the sclera to buckle in the sclera 
to meet the separated retina. Initial treatment 
before surgery may consist of a course of binocu- 
lar patching with bed rest. This may be done to 
see how much retina will flatten by itself. If the 
macula of the eye has been involved in the separa- 
tion, every effort is made to prevent it from de- 
taching, so as to increase the chance for better 
visual result. Frequently, an operation is per- 
formed to prevent further loss of vision in an eye, 
even though no additional return of lost vision can 
be predicted. 

b. Vascular Diseases of the Retina. 

(1) Description. The vessels of the retina 
can reflect all the changes in the blood vessels seen 
elsewhere in the body. These include arterioscle- 
rotic and hypertensive changes. Thus, a physician 
looking at the blood vessels of the retina can have 
some insight as to the general state of health of 
the vessels throughout the body. Extravasation 
(escape) of blood from blood vessels to form 
hemorrhages is frequently seen, for a variety of 
reasons. Some of these form such a characteristic 
pattern that one can suspect diseases elsewhere 
in the body, such as leukemia, diabetes, bacterial 
endocarditis, and subarachnoid bleeding. Occlusion 
of the major artery and vein of the eye can result 
in a profound loss of vision. These conditions, 
particularly the arterial occlusions, may represent 
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true ocular emergencies, and only prompt treat- 
ment can restore vision. 

(2) Treatment. Treatment of vascular dis- 
eases of the eye will vary with the type and extent 
of the problem. The vessel changes in diabetes 
may require stricter control of the diabetic condi- 
tion or some neurosurgical operation to destroy 
part of the function of the pituitary gland. The 
ophthalmologist may try to destroy some of the 
abnormal retinal vessels with photocoagulation 
(a(2) above) to control vascular changes of the 
retina. Occlusion of the central retinal artery re- 
quires immediate treatment if anything is to be 
gained. This includes inhalation of air rich in 
carbon dioxide. Sometimes, as an interim emer- 
gency treatment, a paper bag is placed over the 
patient’s mouth and he rebreathes his own air to 
increase the carbon dioxide. Other procedures in- 
clude injections behind the eye to decrease vascu- 
lar spasm and to increase the retinal blood flow. 
Many other treatments have been tried for this 
very serious disease. 

c. Diseases of the Macula. 

(1) Description. The macula, the most sensi- 
tive area for vision, is also very susceptible to the 
development of diseases. Thus, it may be involved 
drastically when the remainder of the eye appears 
to be in a norma! state. As a result, the patient may 
have a marked decrease in vision, as measured 
with a Snellen chart, but still may not be blind, 
because the peripheral field of vision remains in- 
tact. Causes of such selective damage to the macula 
include hereditary tendencies, trauma, the obser- 
vation of eclipses of the sun without protective 
devices on the eyes, nutritional deficiencies, and 
general inflammatory states of the eye. 

(2) Treatment. The treatment of macular 
disease is rudimentary. Generally, this is confined 
to suppression of any inflammatory process with 
systemic steroids and treatment of the patient’s 
visual problem with special low vision glasses, if 
the condition is bilateral. 


4—11. Diseases of the Lens 


a. Dislocation or Subluxation. 

(1) Description. The lens is suspended in the 
eye by a network of fibers called zonules. If the 
zonules are partially or completely interrupted, 
the lens will lose its stability and then may shift 
its position (subluxation), or float completely free 
in the eye (dislocation). As a result, changes in 
the refraction of the eye occur. If the lens moves 
into a position in front of the iris (in the anterior 
chamber), glaucoma can occur. Frequently, the 
dislocated lens may cause a chronic inflammatory 
response within the eye. The causes of dislocation 
of subluxation of the lens are varied, including 
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hereditary predisposition, tr@Uma, marked senile 
changes, or syphilis. 

(2) Treatment. Since the lens cannot be se- 
cured in place by surgical or medical means, the 
only treatment for a dislocated or subluxated lens 
is removal of the lens (cataract extraction). This 
is indicated only if vision is being impaired, or 
if the eye is threatened by the complications of 
glaucoma or chronic inflammation. 

b. Cataract. 


(1) Description. Any decrease in the trans- 
parency of the lens is termed a cataract. This can 
vary from a small localized area, which usually 
has no significant effect on vision, to a completely 
opaque lens. Many conditions predispose to, or 
cause, cataractous change in the lens. These in- 
clude viral infections during the fetal development 
(i.e., maternal rubella), metabolic diseases (i.e., 
diabetes mellitus), trauma (i.e., blunt as well as 
penetrating), and senile changes. 

(2) Treatment. Medical treatment of cata- 
racts is not available. Only surgical removal of 
the lens is of any significant assistance, and this 
is indicated when the patient’s vision is sufficiently 
depressed. Two types of cataract extractions, 
intracapsular and extracapsular, can be per- 
formed. In the intracapsular type, the lens is 
completely removed intact. In the extracapsular 
type, the major portion of the lens is removed, 
but some remnants of lens tissue remain. There 
are specific indications for each type of operation, 
based primarily upon the age of the patient and 
the type of cataract present. After surgery, the 
patient is usually kept at bed rest for a short 
period, then gradually allowed to ambulate, de- 
pending on postoperative conditions. All patients 
are generally cautioned not to stoop over, lift 
heavy objects, or strain themselves physically. 
This warning is maintained during the time when 
the wound is healing. 


4-12. Diseases of the Optic Nerve 


a. Papilledema. 

(1) Description. Swelling of the optic nerve 
head can be seen by examination of the retina with 
the ophthalmoscope. It 18 a serious sign which 
requires careful examination for the etiology of 
the condition, Increase in pressure within the 
intracranial cavity, such as occurs in a brain 
tumor, is a frequent cause of papilledema. Thus, 
the ophthalmologist is often asked to examine the 
retina, specifically looking for papilledema in cases 
where brain tumors are suspected. The vision may 
or may not be affected early in papilledema. How- 
ever, visual field examinations should reveal a 
changing size in the blind spot. Ocular causes for 


papilledema include orbital tumors and inflam- 
matory processes within the eye. 

(2) Treatment. The cause of papilledema is 
treated. 

b. Optic Neuritis and Optic Atrophy. 

(1) Description. An inflammatory condition 
of the optic nerve is termed optic neuritis. It can 
vary greatly in its appearance, depending upon 
the severity of the process and how close to the 
optic nerve head the disturbance occurs. If the 
disturbance is posterior in the optic nerve, the 
initial signs and symptoms will be a loss of some 
portion of the visual field, most frequently the 
central areas, but no abnormality will be seen on 
examination of the optic disk. If the abnormality 
occurs close to the disk, an inflammatory swelling 
of the optic nerve head can be seen with the 
ophthalmoscope. Late in the disease, the disk may 
become pale or atrophic. The etiology of optic 
neuritis includes local inflammatory conditions of 
the eye, multiple sclerosis, general inflammatory 
conditions of the body, and toxic conditions. 

(2) Treatment. Treatment may consist of 
suppression of the inflammatory response with 
systemic steroids and specific treatment of any 
general or loca] condition which could represent 
the cause of the optic neuritis. 


4—13. Strabismus 


a. Description. A muscle imbalance between 
the two eyes is termed strabismus. As a result, 
one eye will not be exactly lined up in respect to 
the other eye. In some cases, this may be a tend- 
ency which manifests itself only when the patient 
is tired or ill. Other cases will have a gross devia- 
tion of one eye all the time. 

b. Terms for Deviations of the Eye. The terms 
used to describe the muscle imbalance refer to the 
direction of the deviating eye in respect to the 
fixing eye. Thus, if a patient has an eye that 
wanders outward or away from its fellow eye, 
the condition is termed exotropia. If the eye de- 
viates inward or toward the fixing eye it is termed 
esotropia. If one eye wanders upward it is termed 
hypertropia. If there is only a tendency for these 
deviations to occur, the condition is called exo- 
phoria, esophoria, hyperphoria, respectively. 

c. Refraction and Examination. A detailed 
study of the eye must be made in any person with 
a muscle imbalance. This study includes a cyclople- 
gic refraction and a careful examination of the 
retina. Strabismus may be secondary to subtle or 
severe ocular disease, such as a tumor, and thus, 
treatment for such a strabismus is essentially 
treatment of the basic disease. If the patient has 
a refractive error, spectacles are prescribed, which 
may include bifocals, to find out if proper glasses 


will correct or reduce the muscle imbalance. If 
one eye is a “lazy eye” (an amblyopic eye), then 
patching of the normal eye for prolonged periods 
of time may be ordered to strengthen the amblyo- 
pic eye and to increase its visual acuity. In a few 
cases, orthoptic eye exercises will be prescribed for 
a limited time. 

d. Treatment. Very frequently, surgery is nec- 
essary either to eliminate or to reduce the muscle 
imbalance. Sometimes, this represents only a cos- 
metic correction. It is very important for the 
ophthalmologist to see the child with a muscle 
imbalance as soon as a strabismus is suspected, 
because only he is equipped to differentiate those 
cases which have only the illusion of being “‘cross- 
eyed” or “wall-eyed” from those who need treat- 
ment. Delay in treatment can result in loss of the 
opportunity to effect a cure or an improvement in 
an amblyopic eye. 


4—14. Disorders of Refraction 
a. Myopia (Near-Sightedness) . 

(1) Description. A person may be born with 
myopia or may develop it at any time during life. 
Most frequently, myopia occurs during’ childhood, 
and it tends to be a hereditary defect. The myopic 
eye can be considered to be too long for the refrac- 
tive power of the eye. Thus, light coming from 
distant objects is focused not on the retina but in 
front of it (fig. 4-1). Myopic individuals without 
spectacles have blurred vision for objects in the 
distance, but can see more clearly objects close 
to them. 

(2) Treatment. Myopia is treated by correc- 
tion with minus or concave lenses. 





UNCORRECTED MYOPIA 





CORRECTED MYOPIA 


Figure 4-1. Myopia and its corrective lens. 


UNCORRECTED HYPEROPIA 


CORRECTED HYPEROPIA 


Figure 4-2. Hyperopia and its corrective lens. 


b. Hyperopia (Far-sightedness) . 

(1) Description. A hyperopic eye is char- 
acterized as being too short for its refractive 
power. Persons with hyperopia see objects in the 
distance better than they see objects near them. 
Rays of light from distant objects, unless they 
are corrected by spectacles or the crystalline lens 
of the eye, will not be focused on the retina, but 
rather at a theoretical point behind the retina 
(fig. 4-2). 

(2) Treatment. Hyperopia is treated by cor- 
rection with plus or convex lenses. 

c. Astigmatism. 
(1) Description. The cornea of the eye is 
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roughly spherical in shape. However, instead of 
being spherical like a ball, it may have two or more 
major curves to it, like the side of a barrel. Such 
an eye would require a lens of different powers 
to correct the refractive error along each curva- 
ture. Those curves are termed meridians of curva- 
ture. An eye can be more myopic or hyperopic 
along one meridian and less myopic or hyperopic 
along another meridian. This is termed regular 
astigmatism. In some states, instead of the major 
meridians being at right angles to each other, there 
may be multiple meridians due to abnormalities or 
irregularities in the cornea. Such an eye is said 
to have irregular astigmatism. 

(2) Treatment. Spectacles for regular astig- 
matism must be ground so that the power along 
one meridian is different from the power along a 
second meridian. This second power is termed the 
cylinder correction. Patients with irregular astig- 
matism frequently cannot be fitted satisfactorily 
with spectacles. Contact lenses may be better to 
eliminate optically the irregularities of the corneal 
surface. 

d. Presbyopia. 

(1) Description. As the crystalline lens ages, 
it loses normal elasticity. The ability of the lens 
to change its shape diminishes, and, consequently, 
accommodation becomes impaired. This process of 
loss of accommodative power is termed presbyopia. 
It is added to whatever refractive problem existed 
previously. Thus, when myopic patients get older 
they become just as presbyopic as hyperopic or 
astigmatic patients. 

(2) Treatment. Presbyopia is treated by cor- 
rection with plus lens to allow reading at the dis- 
tance appropriate for the patient’s needs. 


CHAPTER 5 


CLINICAL EXAMINATION AND PROCEDURES 





Section |. EYE EXAMINATION AND SPECIAL TESTS 


5—1. Eye Clinic Procedures 


a. The principal procedures carried out in the 
eye clinic are— 

(1) The determination of the state of re- 
fraction of the eyes, the prescribing of corrective 
ophthalmic lenses, and the fitting of spectacles. 

(2) The examination and treatment of the 
eyes for diseases and injuries. 

6. The duties of the EENT specialist in assist- 
ing the medical officer in the accomplishment of 
these procedures are listed in paragraph 5-2. 


5—2. Duties of the EENT Specialist 


a. Duties Relating to Testing and Treatment of 
the Eye. Under the direct supervision of a medical 
officer or a chief EENT specialist, the EENT 
specialist— 

(1) Orients patient and sets up equipment 
preparatory to conducting routine diagnostic tests. 

(2) Conducts and records patient responses 
to routine diagnostic tests to determine such fac- 
tors as near and far visual acuity, color discrimi- 
nation, depth perception, muscle balance, and cen- 
tral and peripheral fields of vision. 

(3) Determines the prescription of broken 
lenses by neutralizing lenses in the lensometer. 

(4) Measures the dimensions of the patient’s 
eyes, nose, and temple to aid in fitting spectacles 
and adjusts spectacles to the contour of the pa- 
tient’s face when lenses are mounted in frames. 

(5) At the direction of the medical officer, 
treats minor injuries and ailments of the eyes 
with prescribed medication when a nurse is not 
available. 

b. Duties Relating to Ear, Nose, and Throat. 
See chapters 6 through 21. 

c. Other Technical Duties. 

(1) Prepares requests for laboratory exami- 
nation. 

(2) Sterilizes and cares for all instruments 
used in the clinic. 

(3) Operates resuscitation and oxygenation 
equipment. 

(4) Prepares dressing trays and assists medi- 


cal officer in postoperative dressings of surgical 
procedures. 

(5) Plans and organizes work schedules and 
assigns duties to and instructs subordinates in 
proper work techniques and procedures. 

(6) Obtains smears and materials for cultures 
for laboratory examination as described in para- 
graphs 18-5 through 18-9. 

d. Administrative Duties. 

(1) Requisitions supplies. 

(2) Records entries in clinical records and 
keeps patient’s medical records in good order and 
readily available (AR 40-400 and AR 40-424). 
Various other records and reports may be pre- 
pared by the EENT specialist at the direction of 
the medical officer or the chief EENT specialist. 
Since preparation of these reports and records is 
covered by Army regulations and other directives 
subject to change, these instructions are not re- 
peated in this manual. 

(3) Obtains valid consent to medical care for 
nonmilitary patients as required by AR 40-3 for 
administration of anesthesia and for performance 
of surgery, radioactive therapy, and certain other 
procedures. Written consent must be recorded and 
witnessed on Standard Form 522 (Clinical Record 
—Authorization for Administration of Anesthesia 
and for Performance of Operations and Other 
Procedures). AR 40-3 lists procedures requiring 
written consent, defines types of consent, describes 
valid consent, and tells how to use SF 522. 


5—3. Refraction of the Eyes 


a. The term refraction, as used in ophthalmol- 
ogy, conveys two meanings— 

(1) The act or process of bending (refract- 
ing) rays of light. 

(2) The procedure of determining the state 
of refraction of the eye and the correction of 
refractive errors of vision by prescription spec- 
tacles. 

b. Emmetropia is the term used to denote that 
the refraction of the eye is normal. The eye is 
emmetropic when parallel rays of light are focused 
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exactly on the retina (when the eye is at rest in 
respect to accommodation). 

c. Ametropia is the term used to denote that 
there are errors of refraction of the eye. In ame- 
tropia, when parallel rays of light pass through the 
refractive media of the eye (when the eye is at 
rest in respect to accommodation), the rays are 
focused either in front of, or behind the retina. 
Forms of ametropia are myopia, hyperopia, astig- 
matism, and presbyopia. 

d. The state of refraction of the eyes is deter- 
mined by two principal methods: objective exami- 
nation and subjective (functional) examination. 


5—4. Objective Examination of the Eyes 


The medical officer performs the objective exami- 
nation of the eyes to determine the physical condi- 
tion of the eyes, the state of refraction, and the 
effect of any defects of vision upon the eyes. This 
examination routinely consists of two procedures 
which are generally carried out as outlined in a 
and b below. 

a. The medical officer examines the external 
portions of the eye for signs of disease or abnor- 
malities. The Schiotz tonometer or the applanation 
‘ tonometer is employed to measure intraocular ten- 
sion. In glaucoma, the tension in the eyeball is 
increased. See paragraph 5-26 for detailed in- 
structions on use of tonometers. 

b. The medical officer examines the interior of 
the eyeball in a darkened room by using special 
electrical instruments. The direct and indirect 
ophthalmoscope, the ophthalmometer, the slit 
lamp, and the retinoscope are the instruments com- 
monly used in this part of the examination. 

(1) The ophthalmoscope is used to examine 
the interior of the eyeball. The appearance of the 
cornea, the lens, the aqueous humor, and the vitre- 
ous humor is examined, and any structural defects 
oror abnormalities are noted. The fundus of the 
eye, which is the posterior portion of the interior 
of the eyeball, is then inspected. In examining the 
fundus, the medical officer checks the appearance 
of the disk, or head, of the optic nerve, the retina, 
and the arteries and veins of the fundus for signs 
of disease or abnormalities. Symptoms of certain 
general diseases can be observed in the appearance 
of the fundus upon ophthalmoscopic examination, 
and the medical officer will note any such indica- 
tion. 

(2) The ophthalmometer is used to measure 
images reflected from the cornea. The principal 
meridians of corneal curvature and the amount of 
corneal astigmatism may be estimated with the 
instrument. 

(3) The retinoscope is used to determine the 
refractive state of the eye by observation of the 
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movement of lights and shadOws across the pupil 
when light is thrown onto the retina from a mov- 
ing mirror. 


5—5. Subjective Examination of the Eyes 


a. Visual Acuity. In the subjective examination 
of the eyes, the visual acuity (the amount of 
distinct vision) is determined. The EENT spe- 
cialist tests the eyes of the patient for the acuity 
of distant vision, for the acuity of near vision, and 
for the color sense, and determines the field of 
vision by using the perimeter and tangent screen. 
The ophthalmologist or the optometrist then deter- 
mines, by means of the corrective lenses contained 
in the ophthalmic trial lens set or phoropter, the 
prescription for spectacles for the patient. The 
patient, with the trial frame or phoropter adjusted 
to his face, is given the test for near and distant 
visual acuity while the corrective lenses are put 
in place until the proper lens, or combination of 
lenses, is found which will correct his defects of 
vision. A cyclopegic may be instilled in his eyes 
and the tests administered again (c below). Find- 
ings are recorded on DD Form 741 (Clinical 
Record—Ophthalmologic Consultation). 

b. Procedure. In the performance of the vari- 
ous tests and the recording of the results, a set 
procedure should be established and followed. The 
eyes should always be tested and the results re- 
corded in the same order so that there will be less 
likelihood of an error in the entry of the findings 
on the records. Procedures used in the individual 
clinics may vary somewhat, but the following pro- 
cedure is commonly used in testing the visual 
acuity of the eyes: 

(1) The test is made for each eye separately. 
The eye not being tested is covered during the test. 

(2) The right eye is usually tested first, and 
the result recorded immediately after the comple- 
tion of the test. The abbreviations R#., for right eye, 
or O.D., for the Latin oculus dexter, may be used 
in recording results of the test. 

(3) The left eye is usually tested second, and 
the results recorded immediately after the test is 
completed. The abbreviations L., for the left eye, 
or O.S., for the Latin oculus sinister, may be used. 

(4) If the medical officer orders both eyes 
tested simultaneously to determine the acuity of 
binocular vision, this test is conducted after the 
test of the right eye and of the left eye. The abbre- 
viation O.U., for the Latin oculus uterque, may be 
used to indicate the eyes have been tested together. 

(5) If the patient is wearing glasses, tests of 
his visual acuity are normally given first without 
his glasses and then with his glasses. 

c. Manifest and Cyclopegic Examinations. The 
refractive error may be determined in one of two 


ways: The dynamic or manifest examination, in 
which the eyes are tested in their natural state, 
and the static or cyclopegic examination. If the 
tension of the eyeball is normal, a cyclopegic (a 
drug which causes paralysis of the ciliary muscle 
and consequently the paralysis of accommodation) 
is instilled in the eyes, and the static examination 
is conducted after the manifest examination has 
been completed. If the eyes still have the power of 
accommodation, some visual defects may not be 
discovered in the manifest tests because the action 
of accommodation may compensate for them. For 
this reason the static examination is conducted 
when the power of accommodation is still active. 
d. Tests. See paragraphs 5-6 through 5-14. 
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5-6. Tests for Acuity of Distant Vision 


a. Illiterates Test. If the patient is illiterate, 
the Vision Test Card, Illiterates, the projector E 
charts for illiterates (fig. 5-1), or an E block may 
be used. For illiterates and children a tumbling E 
chart is sometimes used; it is a chart with E’s 
going in different directions, or tumbling. The 
same procedure is followed in testing either illit- 
erate or literate patients. 

b. Snellen Test. If the patient is literate, the 
Snellen test card (fig. 5-2), or letters of equal size 
projected upon a screen, is routinely used to test 
the acuity of distant vision. The Snellen test 
charts for distant vision contain square-shaped 
letters which diminish in size from the top line 


Ee ffl 


80 





= IT 


SW 





70 





TT) LW 


uw) 


60 


LITT 


WT 


5 O 


Figure 5-1. Illiterate E chart. 


downward. The largest letter, which is on the top 
line, can be read by a person with normal viSion 
at a distance of 200 feet from the chart; the next 
lines at 100, 70, 50, 40, 30, 20, 15, and 10 feet 
respectively. These distances are printed on the 
chart opposite each line of letters which can be 
read at that number of feet by a person with 
normal vision. The patient is seated 20 feet away 
from the chart, or, if that much space is not 
available, the chart can be held just back of and 
to one side of the patient’s head while he reads the 
reflection of the chart in a mirror 10 feet away. 
c. Recording Snellen Test Results. The acuity 
of distant vision is recorded as a fraction: the 
distance of the patient from the chart (20 feet) 
is placed above the line as the numerator of the 
fraction; the distance printed on the chart beside 
the smallest letters which the patient can read at 
20 feet is placed below the line as the denominator 
of the fraction. The patient is always seated 20 
feet from the chart or at a mirror-equivalent dis- 
tance, unless his vision is too poor to read the 
largest letter on the chart at that distance. There- 
fore, the numerator of the fraction is 20 feet with 

the exception mentioned in (3) below. 
(1) If the patient can read all the letters 


from the top line down through the 20 line at 20 
feet, his vision is normal, and visual acuity is 
recorded as 20/20. If he can read only through 
the 70 line at 20 feet, his visual acuity would be 
recorded as 20/70. If his vision is unusually acute 
and he can read through the 10 line at 20 feet, his 
visual acuity would be recorded as 20/10. 

(2) If a patient can read part, but not all, of 
the letters in a line, his visual acuity is recorded 
as an approximate fraction. For example, if he 
can read some of the letters in the 40 line at 20 
feet, his visual acuity would be recorded as 
20/40-. 

(3) If the patient has very poor vision and 
cannot read any letter at 20 feet, he is moved 
closer to the chart until he can see the top (200) 
letter. For example, if he can see only the 200 
letter at 8 feet, his visual acuity is recorded as 
8/200. 

d. Procedure for Snellen Test. The procedure 
outlined below for testing a patient’s eyes for the 
acuity of distant vision is commonly used in ad- 
ministering the Snellen-type test. 

(1) Seat the patient at a distance of 20 feet 
from the chart, which is illuminated by a 200-watt 
lamp placed 5 feet diagonally from the 20/20 line 
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Figure 5-2. Snellen chart. 
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in the chart and at an angle of 45° from that part 
of the chart. The lamp is shaded from the direct 
vision of the patient by an opaque shade. Fre- 
quently the Snellen chart is projected upon a 
screen at the approximate distance from the 
patient. 

(2) Test the right eye first. Cover the left 
eye. 

(8) Ask the patient to read aloud the letters 
on the chart, beginning with the top letter, 
through the smallest letters which he can read at 
20 feet. Record his visual acuity as directed in c 
above. 

(4) If the patient cannot read any of the 
letters on the chart at a distance of 20 feet, reduce 
the distance from the chart until he can read the 
top (200) letter and record his distance from the 
chart as the numerator and 200 as the denominator 
of the fraction denoting his visual acuity. 

(5) Test the left eye in the same manner 
while the right eye is covered and record the frac- 
tion denoting his visual acuity. 

e. Finger Identification. If the patient’s vision 
is so poor that he cannot see the topmost letters 
or figures on the chart, hold up two fingers, or 
more, at a particular distance, such as 8 feet, from 
the patient. Then ask him to count your fingers 
with his uncovered eye. Vision then is recorded 
this way: V.0.D.=F (fingers) at 3 feet, or what- 
ever distance is used. Repeat this test to determine 
the vision in the left eye. Record the findings as 
before. 


5—7. Visual Acuity Tests for Children 


a. Of the several types of visual acuity tests for 
children, the illiterate E test (para 5-6a) seems 
to be the test of choice. Object or animal charts 
also may be used, but small children often are not 
familiar enough with objects or animals to be able 
to recognize them at a distance, 

b. Visual acuity in children under 8 years of age 
can be tested by Bock’s method. This method em- 
ploys small, colored candy beads commonly used 
to decorate the frosting of cakes. The beads are 
about 1 mm in diameter and can be glued onto a 
wooden tongue depressor. When seen at a distance 
of 2 feet, they correspond to visual acuity of 20/60, 
which is normal for a child under 8 years of age. 

c. When testing a child, the examiner should 
be quick to praise him and should not be con- 
descending toward him. Other considerations to 
aid the examiner in testing children are as follows: 

(1) When using the E chart for the first time 
with a child, it is helpful to take him to the chart 
and show how it works. While the child is near 
the chart, he may be tested on one or two of the 
big E’s. Then he should be tested at a distance of 
20 feet. 


(2) Since a child’s attention span is short, the 
examiner should not tire him by requiring him to 
read all the letters in every row. Conserving his 
attention for the small test letters is essential and 
results in a more accurate test of his visual acuity. 

(3) When the child is shown two E’s in 
succession pointing in the same direction, he 
thinks it is a mistake and usually gives a wrong 
response even when he sees the letter correctly. 

(4) Testing the good eye first is important. 
This gives the child a feeling of success which 
encourages him to try harder when using the 
poorer eye. 

(5) The child should not be told when he 
makes a mistake. If told of a mistake, he tends 
to stop looking at the test object. 

(6) Additional information is gained if the 
child is tested first with a row of letters, numbers, 
or E’s, then tested again by separating the test 
objects or by the pinhole method (para 5—9d). 

(7) Arow of numbers cut from a small calen- 
dar and glued onto a tongue depressor is useful for 
testing near vision. Small figures or colored ob- 
jects also may be used for this purpose. 

(8) Testing often should be continued be- 
yond the 20/20 row. If a child reads the 20/20 row 
with either eye and suppresses the other eye, it is 
likely that the dominant eye can read the 20/15 
row. This test is important when testing for 
monofixational phoria. 

(9) If the child will not look at the chart at 
20 feet, he may be tested at 10 feet. If he reads the 
20/20 row at 10 feet, his vision can be recorded 
as 10/20, which is the same as 20/40. If the test 
is done at 5 feet and he reads the 20/20 row, his 
vision can be recorded as 5/20 or 20/80. 


5—8. Tests for Accommodation 


a. Duane Accommodation Rule. This is a 50- 
cm accommodation ruler of white plastic with a 
curved notch in one end. The ruler is engraved in 
black figures with centimeters, inches, age, and 
dioptric scales and has a sliding card holder 10 
mm square. The notched end of the ruler is placed 
against the bridge of the patient’s nose and the 
sliding card holder is moved to a point at which 
the smallest-size type begins to appear blurred. 
The reading is taken at that point. Each eye is 
tested separately in this way. The eye not ex- 
amined is occluded. If the patient uses optical 
correction (glasses), tests are made with and with- 
out such correction. 

b. Price Accommodation Rule. This is a white, 
wooden ruler about 21 inches long, scaled in 
diopters and age in years. The scales are shown 
in black figures. The scale marked “Dioptric” 
indicates the point at which a lens should be held 
to focus parallel rays at the end of the rule. The 
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scale marked “‘Age in Years” indicates the distance 
at which the normal eye should read small test 
type, with the end of the rule held against the 
cheek. For example, at 10 years of age the patient 
should read fine type at the point marked 10 which 
is equal to 14 diopters of accommodation. At 26 
years the normal accommodative power is shown 
to be equal to 8.00 diopters, at 28 years it is equal 
to 7.50 diopters. 

(1) To use the ruler, place the end against 
the patient’s cheek and find the nearest point at 
which the test letter or target can be read. If the 
point so found corresponds with that marked on 
the rule for the age of the patient, the presump- 
tion is that his vision is normal for distance. If 
the near point is farther out on the scale than the 
patient’s age, it indicates hyperopia equal to the 
difference in diopters given on the scale. For 
example, patient’s age, 40 years, near point found, 
8 diopters; rule shows at 40 years near point 
should be 4.25 D.; hence a difference of 1.25 D., 
indicating hyperopia to that amount. If the near 
point is nearer to the eye than the point called 
for by the patient’s age, on the scale, it indicates 
myopia and to an amount equal to the difference, 
as explained for hyperopia. 

(2) Each eye is tested separately. The eye not 
examined is occluded. If the patient uses optical 
correction, tests are made with and without cor- 
rection and with the new findings. 


5-9. Tests for Acuity of Near Vision 

a. Jaeger Test. 

(1) The Vision Test Card, Jaeger, consists 
of blocks of sentences, printed in different sizes 
of printer’s types, which are numbered with the 
sentences printed in smallest type designated as 
No. 1, the second smallest, No. 2, and so on, with 
each successive number indicating printing in 
larger type. This test card is normally used to 
test the acuity of near vision. 

(2) The acuity of the patient’s near vision 
is recorded according to the number opposite the 
smallest type he can read on the Jaeger chart held 
13 to 16 inches from his eye. For example, if the 
smallest type he can read is No. 2 on the chart, 
his near visual acuity is recorded as J. 2; if the 
smallest he can read is No. 4, his near visual acuity 
is recorded as J. 4. 

b. Procedure for Jaeger Test. The EENT spe- 
cialist routinely uses the following procedure in 
testing a patient’s eyes for the acuity of near 
vision: 

(1) Test each eye separately, covering the 
eye not being tested, but caution the patient not to 
close the covered eye. Test the right eye first, then 
the left eye. Record the visual acuity of each eye 
separately. 

(2) Seat the patient with his back to the 


light so that the test card will be well illuminated. 

(8) Ask the patient to read aloud the smallest 
type he can read with the card held 18 to 16 inches 
from his eye. Record his near visual acuity as 
described in a(2) above. 

c. Armed Forces Near Visual Acuity Test Card. 
This test card (fig. 5-8) is a standard method of 
testing near vision. It is used exactly as described 
for the Jaeger testing cards. 

d. Pinhole Pupil Test. This is a test of vision 
for distance. It is done with a small round disk 
which has a pinhole in its center. The test is done 
without correction, then with correction. It dif- 
ferentiates poor vision caused by a refractive error 
from poor vision caused by obstruction or disease 
in the visual pathways. The pinhole keeps out pe- 
ripheral rays and permits only the central rays to 
enter. Vision that can be improved with a pinhole 
usually can be improved with lenses. However, 
since the pinhole excludes light, the test may be 
misleading, giving little or no improvement in 
vision of myopic patients and in patients whose 
light sense is reduced. 

(1) If the patient’s vision is less than 20/20 
without correction, determine his pinhole vision 
without correction. Ask him to read the chart 
through a 1l-mm pinhole in the disk held close to 
his right eye while the left eye is covered. Record 
his best vision this way: V.O.D. with P.H. (pin- 
hole) 20/20 or whatever line of test type he reads. 
Repeat the same procedure for the left eye. Record 
the vision this way: V.O.S. with P.H. 20/30 or 
whatever line of test type he reads. 

(2) To determine the patient’s pinhole vision 
with correction, hold the pinhole disk in front of 
the correction. Record the visual acuity this way : 
V.O.D.ce. (corrected) with P.H. whatever line of 
test he reads. Improvement noted when the pinhole 
is placed in front of the correction indicates visual 
acuity can be improved by using other correcting 
lenses. 


5—10. Tests for Color Vision 

In testing the color vision of a patient, the EENT 
specialist normally uses the Plate Set, Pseudoiso- 
chromatic, 15 Plate (fig. 5-4), and the Test Wools 
Set, Color Vision Testing. The following procedure 
may be used in giving these tests: 

a. Pseudoisochromatic Plate Set. This set con- 
sists of 15 color plates, one demonstration plate 
and 14 test plates, in a ring binder for use in 
determining red-green color perception. The 
binder should be kept closed when the set is not 
in use. Tests with these color plates are adminis- 
tered under the color perception testing light, an 
easel lamp listed in the Federal supply catalog 
as Light, Color Perception Testing, 110-volt, AC— 
DC, FSN 6515—345—-66285. 
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fourscore years, the public administration was conducted by the virtue and abilities of 
Nerva, Trajan, Hadrian, and the two Antonines. It is the design of this, and of the two 
succeeding chapters, to describe the prosperous condition of their empire; and after- 
wards, from the death of Marcus Antoninus, to deduce the most important circumstances 
of its decline and fall; a revolution which will ever be remembered, and is still felt by 
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the nations of the earth. The principal conquests of the Romans were achieved 
under the republic; and the emperors, for the most part, were satisfied with pre- 
serving those dominions which had been acquired by the policy of the senate, the 
active emulations of the consuls, and the martial enthusiasm of the people. The 
seven first centuries were filled with a rapid succession of triumphs; but it was 
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reserved for Augustus to relinquish the ambitious design of subduing the 
whole earth, and to introduce a spirit of moderation into the public councils. 
Inclined to peace by his temper and situation, it was very easy for him to dis- 
cover that Rome, in her present exalted situation, had much less to hope than 
to fear from the chance of arms; and that, in the prosecution of remote wars 
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the undertaking became every day more difficult, the event more 
doubtful, and the possession more precarious, and less beneficial. 
The experience of Augustus added weight to these salutary reflec- 
tions, and effectually convinced him that, by the prudent vigor of 


his counsels, it would be easy to secure every concession which 
the safety or the dignity of Rome might require from the most 
formidable barbarians. Instead of exposing his person or his 
legions to the arrows of the Parthians, he obtained, by an honor- 


Figure 5-8. Armed Forces Near Visual Acuity Test Card. 


(1) The easel lamp should be placed on a 
table or shelf so that the patient’s line-of-sight is 
at a right angle to the plates and his eyes are 
about 30 inches from the plates (just beyond his 
reach). The patient should not face an open 
window or other strong light. Nearby window 
shades should be pulled down and incandescent 


lights shielded so they do not illuminate plates. 

(2) When showing plates the EENT spe- 
cialist instructs the patient to read the numbers 
appearing on them. He should not give other in- 
structions or ask other questions. The patient is 
not allowed to touch test plates or to trace the 
patterns on them. 
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5-4. Pseudoisochromatic plates. 


Figure 


(8) The demonstration plate, a red 12 on blue 
background, must be shown first. Then, the 14 test 
plates are shown one at a time to the patient, 
who is given about 2 seconds to respond to each 
plate. If the patient hesitates in responding, he is 
asked again to read the numbers. If he fails to 
respond, the EENT specialist should turn to the 
next plate without comment. 


(4) Except for the demonstration plate 
which is always shown first, the EENT specialist 
should change the order of the plates at least once 
a week or oftener if he suspects patients have 
learned the numbers in serial order. 

(5) If the patient responds correctly to 10 
or more of the 14 test plates, the entry of “Color 
Vision NORMAL” is made in his record. If the 
patient gives five or more incorrect responses, in- 
cluding failures to respond, the entry of “Color 
Vision DEFECTIVE” is made in his record. He 
should be told of his failure and cautioned to avoid 
depending upon colored cues or signals in perform- 
ing his military duties. 

(6) The demonstration plate is not con- 
sidered in scoring. An incorrect response to either 
digit in a two-digit number is counted a failure 
for the plate. Interpretation of error score is 
accepted only when the test is given under the 
standard source of illumination at the standard 
distance by standard timing. 

(7) The test of red-green deficiency is only 
for screening and does not classify by type of red- 
green defect. The number of plates above five is 
not a reliable indication of amount of deficiency. 

b. Test Wools Set. The Test Wools Set, Color 
Vision Testing, consists of assorted wool samples 
of the test colors—pale green, pale pink, and 
bright red—and the confusion colors—yellow, 
brown, olive, light beige, light blue, and so forth. 

(1) The EENT specialist gives the patient a 
light green sample and asks him to pick out match- 
ing samples from the assortment. If the patient 
can do this, his color vision is normal. If he chooses 
confusion colors as well as similar colors, his 
color vision is defective. 

(2) Next the EENT specialist gives the pa- 
tient a pale pink sample and asks him to match it. 
If the patient chooses blue or violet as matching 
samples, he is red-blind. If he chooses green or 
gray as matching the pale pink sample, he is green- 
blind. 

(3) Then the patient is given the bright red 
sample to match from the assortment. If he selects 
green and brown samples which are darker than 
the red, he is red-blind. If he chooses shades of 
green or brown lighter than the red, he is green- 
blind. 


5—11. Test for Night Vision 


This test uses the adaptometer, radioactive plaque, 
night vision (radium plaque night vision tester). 
It is a black plaque, about 514 inches wide, 6% 
inches long, and 3 inch thick, with a sliding cover 
in front. The cover should be opened only in total 
darkness. If the plaque is exposed to light, keep 
the cover closed for 4 hours before using it. The 
plaque should be kept in a cool dry place when it 
is not in use. 

a. Acompletely dark room must be provided for 
this test. A tent or a building may be used at 
night where outside illumination is minimal. To 
insure total darkness, the test room should be 
examined from the inside by a dark-adapted ob- 
server and light leaks plugged. 

b. The patient must be adapted to the dark 
before taking the test. This may be done either 
by having him sit in complete darkness or wear 
red goggles for 30 minutes. Before the test, the 
operator should give the patient a short explana- 
tion of the nature of night vision and of scanning 
and other techniques of seeing at night. The need 
to look off-center, that is, either above, below, or 
to the sides to see at night, must be emphasized 
repeatedly. The patient should be allowed some 
practice in these methods before beginning the 
actual test. 

c. The night vision tester may be used in either 
of two ways. It may be used to pick out individuals 
who have deficient night vision (those who cannot 
tell the position of the character at 5 feet) or it 
may be used to classify norma] individuals accord- 
ing to the proficiency of their night vision. For 
proficiency of night vision, the test is given at 5, 
7,9, and 11 feet. These distances are conveniently 
measured by a cord looped at one end to go around 
the neck of the person being examined and knotted 
at proper distances. 

d. A presentation consists of exposing the 
plaque to the subject with the break in the circle 
in one of four positions (left, right, up, or down) 
for no longer than 10 seconds. If the subject does 
not call the position of the break in this time, the 
trial is counted as an error. A random order of 
orientations should be used. The subject must 
name four of the first four positions correctly to 
be considered as seeing the plaque at any given 
distance. If one or more of the first four presenta- 
tions is missed, 10 presentations at that distance 
must be given. The subject then passes only if he 
can see eight of 10. 

e. One who cannot see the position of characters 
on the plaque at 5 feet has unsatisfactory night 
vision. Ability to see characters at 5 but not 7 
feet is below average; at 7 but not 9 feet is 
average; at 9 but not 11 feet is above average; 
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at 11 feet is superior. Proficiency may vary as 
follows in a normal group of flyers: 


Radium plaque a Percent of men in 
a — 


(characters seen Classification each classification 
Less than 5 feet.._._-_ __- Unsatisfactory -__---.- 2 
5 but not 7 feet.....___-- Below average ___.-_- 30 
7 but not 9 feet.....__.-- Average ___........ 40 
9 but not 11 feet....._--_. Above average _____. 26 
TT Te@t- 222k se eas Superior _.._._.... .. 2 


5—12. Determination of Field of Vision 


a. Field of Viston. Besides direct vision, pe- 
ripheral vision is used when the image of an 
object falls upon some area of the retina not in- 
side its most sensitive part, the fovea centralis. 
Although peripheral vision is indistinct, it is im- 
portant in a person’s perception of his surround- 
ings. The “field of vision’ covers the limits of the 
space in which the image of an object can be 
perceived while the eye remains fixed upon one 
certain spot. 

b. Measuring Visual Fields and Recording Find- 
ings. The total field of vision of each eye is meas- 
ured with the perimeter (fig. 5-5) and findings 
recorded on perimeter charts for the left eye and 
right eye (fig. 5-6). The perimeter is an instru- 
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ment consisting of a metal semicircle, about 3 
inches wide and 26 inches in diameter, which 
pivots around an axis in the direction of any 
meridian and is mounted on a fixed stand. A hand 
perimeter may be used for bed patients or if no 
other type is available. The midpoint of the semi- 
circle is marked 0 and either end is marked 90. 
Colored disks are used in the perimeter to de- 
termine the field of vision for white, blue, red, 
and green. The EENT specialist may measure a 
patient’s fields of vision as follows: 

(1) Seat the patient in front of the perimeter 
and cover the eye which is not being tested; spec- 
tacles are removed. Ask the patient to place his 
chin upon the chin rest of the perimeter and to 
direct the uncovered eye straight ahead to the 
white disk in the center of the arc of the perimeter. 
The perimeter arc is turned at 45° angles and the 
field of vision measured at these points. The test 
object is placed at the most distant point of the 
inside surface of the perimeter. It is brought 
slowly to the center. 

(2) Ask the patient to indicate the point at 
which he is first able to distinguish the disk as 
it is moved along the arc in each of the meridians. 
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Figure 5-5. Perwmeter. 
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Figure 5-6. Peripheral visual field. 


(3) Move the disk in the inner surface of 
the principal meridians and mark upon the chart 
the points at which the patient first distinguishes 
the disk in each meridian. The normal field of 
vision with a 10-mm white test object at 4% m is: 
outward, 90° or more; inward, 60°; upward, 55°; 
downward, 70°. 

(4) Draw a line on the chart connecting 
points indicated by the patient. This line forms 
the boundary of the field of vision of the eye tested. 

(5) The field of vision of the same eye can 
be tested by the use of the blue, then the red, and 
then the green disks. Record findings on the chart 
in that order. When colored test objects are used, 
the patient must distinguish the color, not just the 
outline, as the test object is moved into his field 
of vision. 

(6) Perimetric readings are expressed by a 
fraction, the numerator of which denotes the size 
of the test object and the denominator, the dis- 
tance of the object from the eye in millimeters. 
Thus 5/330 indicates a test object of 5 mm at a 
distance of 4% meter or 330 mm. 

(7) Test the other eye and determine the 
visual fields for white, blue, red, and green, and 
record the findings on the chart for that eye in 
that order and according to the points at which 
the color of the object is recognized. 

(8) The size of test object as well as the 


distance at which tested will normally be deter- 
mined by the ophthalmologist. Colored targets are 
rarely used. 

c. Confrontation Test. The simplest test to de- 
termine whether the patient has a normal field of 
vision is called the “confrontation test.” 

(1) The patient is seated with his back to 
the light. The EENT specialist giving the test 
sits facing him at the distance of 2 feet. 

(2) The patient is instructed to cover one 
eye and to look fixedly at the EENT specialist’s 
eye which is opposite. For example, the EENT 
specialist’s left eye will be directly opposite to 
the patient’s right eye. The EENT specialist then 
closes his other eye. 

(3) The EENT specialist then moves his 
hand, with the fingers extended, from various 
points outside the line of vision inward. The pa- 
tient indicates each time that he first sees the 
fingers. 

(4) If the EENT specialist giving the test 
has norma! vision, and he and the patient see the 
fingers simultaneously each time, the patient has 
a normal! field of vision. This method may be used 
to find out quickly whether there is a large defect 
in the patient’s field of vision. 


5—13. Test for Depth Perception 
This test uses the depth perception apparatus, 
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ophthalmological (Verhoeff stereopter). The 
Verhoeff stereopter is made of black plastic and 
weighs 15 ounces. It is held in the operator’s hand 
and is exposed to the patient. The face of the 
instrument is rectangular with an illuminated 
white window in which eight black targets are 
presented successively. 


a. Each target presentation consists of three 
black strips placed vertically with the group 
centered in the window. Two strips are in one 
plane and the third is behind or before this plane. 
In one presentation the off-plane strip may be 
the narrower, in another it may be the wider, to 
provide the necessary contradiction between size 
and distance. Four targets are provided. When the 
device is turned upside down, the same targets 
are repeated but with the strips in reverse order. 
Thus, a total of eight different target arrange- 
ments are presented. On the back side of the 
instrument the number and correct answer to each 
presentation are given and are readily visible to 
the tester only. 


b. In testing, the instrument should be kept 
centered as a frontal plane normal to the patient’s 
binocular visual midline. To avoid helpful ex- 
traneous clues, the examiner should hold the de- 
vice steady and not rotate it on its vertical axis. 
It is also important not to permit the patient to 
move his head. The target window should not be 
exposed while the device is being placed in position 
or the sets are changed. A convenient method of 
manipulation is to grasp the device over the target 
window with the left hand, place the desired set 
into position with the right hand, then grasp the 
device below with the right hand and expose the 
target window by moving the left hand up or 
down. Thus, while the target window is exposed, 
the device is supported by both hands of the ex- 
aminer. The purpose of the test is to discover the 
maximum acuity of binocular steropsis upon which 
the patient can rely. This is done by establishing 
the minimum depth difference that is perceived 
in each of eight different presentations. Such a 
minimum indicates the effectiveness of the pa- 
tient’s normal behavior where space perception is 
concerned. 

c. The instructions to the patient being tested 
are—‘‘Report the nearest strip and the farthest 
strip, unless they all appear to be at the same 
distance, referring to the strips as left, middle, 
and right.” Only the report about the one strip 
out of plane (farther or nearer the other two 
which are in the same plane) is to be considered. 

d. Asapreliminary, target 2 (the second target 
down when the instrument is upright) is pre- 
sented at about 40 centimeters and brought nearer 
if necessary. This will acquaint the patient with 
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what he is to observe, and at the same time de- 
termine whether there is at least one distance, 
however short, at which he can judge correctly. 

e. If the patient succeeds with this preliminary, 
another target is exposed (by a quick shift of the 
carrier) at about 2 m. The distance is diminished 
until he makes a correct choice. Afterward the 
distance is reduced, where necessary, by steps that 
accord with Snellen notation. The target is 
changed, and if necessary, the distance reduced 
again. Once the suitable distance is found, selec- 
tion is made immediately. In this way, the greatest 
distance (D) in centimeters, is established at 
which selection is correct for all eight different 
presentations. Four of these are obtained by 
turning the device upside down. 

f. Quantitatively, acuity of binocular stereopsis 
(A.S.) is represented by D/100, and may at once 
be converted into Snellen notation. Thus, for this 
instrument, if D=100, A.S.=20/20; if D=50, 
A.S.=20/40, and so on. A.S.=20/20 is normal or 
standard in the same sense that 20/20 by the 
Snellen test is so regarded, substandard and super- 
standard performance being represented similarly. 
For screening out those who fall below a certain 
desired A.S., it is only necessary to set a minimum 
distance of observation (D) for all eight presenta- 
tions, below which performance is rated as sub- 
standard. 


5-14. Other Apparatus for Visual Tests 


a. Stereo Orthopter. This instrument may be 
used to evaluate the way in which the two eyes 
work together (fuse), to exercise eye muscles 
(orthoptic exercises), to strengthen eye muscles, 
and to straighten the eyes. It provides automati- 
cally stimulative treatment of neuromuscular dis- 
turbances and amblyopia (dimness of vision) re- 
sulting from long disuse. In the stereo orthopter, 
rotary prisms and auxiliary lenses are replaced 
with achromatic mirrors mounted on a pivot which 
swings from side to side. The eyes follow the move- 
ment of the images reflected in these mirrors. 
Starting from a position where they are easily 
fused, these images are gradually separated and 
again combined at new areas of binocular corre- 
spondence. The targets are dark circles on white 
background. 

b. Ortho-rater. This instrument is a highly spe- 
cialized stereoscope with 12 test slides. It can be 
used to measure lateral and vertical phoria for 
both distance and near vision, to measure visual 
acuities for both eyes and each eye at two testing 
distances, and to test steropsis (depth perception) 
and color vision. 

(1) Use of a double viewing box with two 
pairs of lenses provides two distinct optical sys- 
tems. Through the upper set of lenses the distance 


slides are seen at an equivalent distance of 26 feet. 
The eyes are directed downward at an angle of 
15°, the normal posture for an individual directing 
attention to a distant object. For the near tests 
the patient drops his line of sight an additional 
20° so that the near targets are seen at the normal 
reading posture. This position also ensures the 
bifocal wearer will look through the reading por- 
tion of his lenses. Near tests are at an optical 
distance of 13 inches. The ortho-rater provides a 
test situation which is equivalent to placing the 
observer at one end of a 26-foot room so that he 
reads a test target on the opposite wall. Inter- 
pupillary distances of 50 to 80 millimeters can be 
accommodated on the ortho-rater. The tests are 
glass transparencies correctly positioned with re- 
spect to the lenses to obtain the proper testing 
distance without instrument adjustment. In use 
each test slide is illuminated so that extraneous 
light does not affect illumination on the slide. 

(2) The 12 tests which can be done with the 
ortho-rater fall into four classes— 

(a) Phoria, or binocular action of the eyes: 
vertical and lateral at both testing distances—four 
tests. 

(b) Acuity, or fineness of visual discrimi- 
nation: both eyes, right eye, and left eye at both 
testing distances—six tests. 

(c) Stereopsis: at 26 feet one test. 

(d) Color discrimination: at 26 feet one 
test. 

(3) Testing with the ortho-rater may be done 
in any accessible 4-foot square area provided with 
a 110-120 volt ac or dc electrical outlet, a small 
table, and two chairs or stools. The ortho-rater is 
placed on a table about 30 inches high, with ade- 
quate knee room and a top surface large enough 
to provide space for recording test scores. The 
instrument should be oriented so that extraneous 
light does not strike the lens surfaces or the slide 
openings. When the instrument has been properly 
located, the electrical cord should be plugged into 
the outlet. No manual switch is used, since the 
insertion of slides operates automatic switches. 
For convenient operation, slides are placed in the 
storage compartment in the recommended testing 
sequence with the first test (F-1) in the slot 
nearest the back of the instrument and the last 
test (N-—5) nearest the subject. The recommended 
test sequence is F-1 through F-7 and N-1 through 
N—5 in numerical order. 

(4) The examiner sits at the operator’s side 
of the instrument facing the patient at a distance 
convenient for manipulation of test slides and 
occluder. The occluder is provided to permit simple 
monocular testing when indicated. It is controlled 
by a knob at the top of the viewing box. The 


patient is seated before the eyepieces of the instru- 
ment and comfortably positioned against the head 
rest. The line of vision should be directed through 
the upper set of lenses toward the distance testing 
area. The body should be fairly erect, head 
straight, and both eyes open. Small children may 
prefer to stand in front of the instrument during 
the test. The patient observes a series of test 
slides. The examiner asks certain questions and 
follows the scoring key as the patient observes 
each slide. 

(5) At the start of the day’s testing, the user 
should see if the instrument works properly. 
Lenses should be cleaned and the body dusted. 
Slides should be inserted into openings to make 
sure lamps burn. 

(6) The vertical phoria test is F-1. When the 
sides of the slide are fused, a red dotted line be- 
fore the left eye will fuse with the top of a num- 
bered stair step before the right eye. The examiner 
asks, “Do you see a red dotted line? Is it crossing 
a row of stairsteps? The dotted line is nearest 
level with which step?” If the patient says the 
line is not on any step, the examiner asks, “Which 
step is it closest to?” If the patient answers ‘“‘No”’ 
to either of the first two questions, he is not seeing 
the test with both eyes. This may be due to blind- 
ness, suppression, or closing one eye. 

(7) The lateral phoria test (F-2) measures 
the eye’s tendency to turn in or out with stimulus 
to fusion is low. The slide consists of an arrow 
before the left eye and a row of dots (numbered 
1 to 15) before the right eye. The arrow moves 
to the phoria position and is held there when the 
three dots at its point fuse with three numbered 
dots. Showing this slide, the examiner asks, ‘To 
which number does the arrow point?” If the pa- 
tient says it does not point to any number, the 
examiner asks if he sees an arrow and a row of 
numbered dots? If the answer is yes, the examiner 
asks, “Does the arrow point between two dots. 
Which one is it closest to?” If the patient says the 
arrow is moving, the examiner asks, “At what 
number do you think it will settle down?” If the 
arrow and numbered dots are not seen simul- 
taneously, use the occluder as in test F-1. With 
the occluder before the right eye, the examiner 
asks, “Do you see an arrow and three dots?” If 
the answer to both questions is “Yes,” he returns 
the occluder to its testing position and repeats 
the test question. 

(8) The acuity tests are F-3, F—-4, and F-5. 
The test object consists of a large square with its 
diagonals at 90°, and 180°, respectively. The 
square is divided to provide five possible target 
positions. The target is a checkerboard with the 
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individual squares of a size to give the required 
visual angle subtense for each acuity level. 

(a) In test slide F-8, identical targets are 
placed before both so that fused binocular vision 
is tested. The examiner shows the slide and asks 
the patient, “In the big sign at the top, the number 
1 sign, do you see a large black checkerboard on 
your right? In the number 2 sign, where is the 
checkerboard? In number 8, where is it?” The 
patient answers each question and the test is con- 
tinued until the patient misses two consecutive 
answers. 


(6) In test slide F-—4, the checkerboard 
targets are before the right eye while only half- 
tones are before the left eye. This permits bi- 
nocular testing of right eye acuity. Showing this 
slide, the examiner asks, “Beginning with sign 
number 1, where is the checkerboard?” Since the 
approximate acuity is known from the test for 
both eyes, this and subject tests may be started at 
number 4 or number 8. If the patient reports no 
checkerboards in the targets or that all corners 
are alike, he may be suppressing the vision of 
his right eye. To check this, the examiner may 
_ occlude the left eye and again ask for the target 
position. 

(c) In test slide F-5, the checkerboards 
are before the left eye with half-tones before 
the right. 


(9) The stereopsis slide (F-6) should be in- 
serted only partly so that it is not illuminated. 
Then the examiner holds the stereopsis demon- 
strator so that the patient can read the numbers 
and says, “The next test will have a series of 
numbered circles similar to this.” After explaining 
the test with the demonstrator, the examiner 
positions and illuminates the slide. He asks, “What 
are the big numbers you see at the top?” If the 


patient answers, “They are 1, 2, 8, 4,” the ex- 
aminer asks, “Which one sticks out closest to your 
eyes?” and continues the test unless the patient's 
first response indicates he is seeing doubly. Next, 
he asks the patients which one of the circles in 
line A, the top line of numbered circles, stands 
out. Then he asks the same about lines B and C. 

(10) Test F-7 is a test of color vision. Show- 
ing the slide, the examiner asks, “In the circle at 
your left, what number do you see? In the circle 
at your right, what number do you see? Up above, 
what number do you see? Down below, what 
number?” If the patient answers the first two 
questions correctly but in reverse order, he is 
confusing the left and right and may be given 
credit for both answers without being told of his 
mistake. 

(11) As the near tests are begun, the patient 
should be instructed to keep his head in the same 
position. The number 1 near slide is inserted in 
position after the last far point slide has been 
removed. The near slide will be illuminated auto- 
matically and cause the patient to look in the 
proper direction. The slides in this series are N-—1 
(acuity both eyes near), N-2 (acuity right eye 
near), N-3 (acuity left eye near), N-4 (vertical 
phoria near), and N—5 (lateral phoria near). The 
examiner’s question for slide N-1 is, “Now where 
is the checkerboard in sign number 1?” Testing 
with slide N-2 follows the procedure of slide F-4 
((8) (6) above), and testing with slide N-3 fol- 
lows the procedure of slide F-5 ((8) (c) above). 
When slide N—4 is shown, he asks, ““Now the dotted 
line is nearest level with which step?” In showing 
slide N—5, he asks, ‘““Which number does the arrow 
point to now?” 


5—15. Optical Principles 
See TM 8-237. 


Section Il. TECHNIQUE OF PREPARATION AND PERFORMANCE OF MINOR EYE OPERATIONS 


5—16. General 


The information in this section supplements TM 
8-220, which covers general operating procedures 
and should be reviewed by the EENT specialist 
before he proceeds in this section. In addition to 
carrying out his clinic duties efficiently, the EENT 
specialist must make a sincere effort to reassure 
and calm the patient awaiting treatment for an 
ocular condition or awaiting eye surgery. Such 
a patient is usually extremely apprehensive be- 
cause he is suffering from a total or partial loss 
of vision or is threatened with such a loss. 


5—17. Preoperative Preparation of Patient 
Awaiting Intraocular Surgery 


a. Purpose. The purpose of the preoperative 
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preparation is to prepare the eye for surgery. 
There are many reasons for doing this procedure. 
The eyes must be checked for any possible infec- 
tion. The intraocular pressure is checked to de- 
termine whether or not glaucoma exists, and if so, 
the amount of intraocular tension that is present. 
b. Technique of Preoperative Surgical Prepara- 

tion. 

(1) Check surgical schedule for those pa- 
tients needing preoperative preparation. 

(2) Obtain clearance for doing the “prep” 
from the surgeon in charge of the patient. 

(3) Obtain any additional orders concerning 
the “prep” from the surgeon. 

(4) Call the ward and have the patient sent 
to the eye clinic with his hospital record. 


(5) Explain to the patient what you are 
about to do. 

(6) If the SF 522 (Clinical Record—Au- 
thorization for Administration of Anesthesia and 
for Performance of Operations and Other Pro- 
cedures) has not been signed, have the patient sign 
it as required by AR 40-3. 

(7) Verify with the patient the eye to be 
operated upon. If necessary, check further with 
the surgeon. 


5—18. Anesthesia Used in Eye Operations 


a. General. For the majority of eye operations, 
either regional or local anesthesia is normally 
used in preference to general anesthesia. The 
surgeon orders the type of anesthesia he deems 
appropriate. 

b. Local Anesthesia. 

(1) Topical anesthesia. Topical anesthesia 
produced by the instillation of eye drops is used 
for many minor operations. The drugs generally 
used are cocaine (4 percent), Ophthaine, Ponto- 
caine (0.5 percent), and Ophthetic. 

(2) Infiltration anesthesia. Anesthesia of the 
tissues of the designated area is induced by injec- 
tion of an anesthetic such as Xylocaine (1-2 per- 
cent) with or without epinephrine or Wydase. 

c. Regional Anesthesia. Regional anesthesia is 
generally used for intraocular operations, such as 
cataract, or in the operations for glaucoma. A 
local anesthetic such as Xylocaine (1-2 percent), 
with or without epinephrine or Wydase, is injected 
so as to block the nerve endings of the nerve which 
supplies the orbicularis muscle. This produces 
temporary paralysis of the muscle and anesthesia 
of the area. 

d. General Anesthesia. General anesthesia for 
eye operations is usually induced by inhalation 
anesthesia or intravenous anesthesia. It is pre- 
ferred by surgeons for use in children and in such 
operations as enucleation, scleral buckling pro- 
cedures, and keratoplasty. 

(1) Inhalation anesthesia. Inhalation anes- 
thesia for eye surgery is generally induced by 
ether or by nitrous oxide. 

(2) Intravenous anesthesia. Sodium pento- 


thal is the drug generally used in intravenous 
anesthesia. 


5—19. Preparation of the Field of Operation 


a. Anesthetizing the Eye. In accordance with 
the orders of the medical officer, the eye to be 
operated upon is anesthetized before the opera- 
tion. A commonly used method of producing topi- 
cal anesthesia of the eye is the instillation of one 
drop of Pontocaine (0.5 percent) or Ophthaine. 

b. Preparing the Surgical Field. 

(1) Strict asepsis is observed in preparing 
the field for surgery upon the eye. The patient 
lies on his back on the operating table or is seated 
in the examining chair. The patient’s hair may 
be covered with a towel and the hair secured under 
it. 

(2) The eyelids, eyebrows, and skin of the 
face surrounding the site of the operation are 
thoroughly scrubbed with surgical soap and water. 


5—20. Instruments and Setups Commonly Used 
in an Eye Clinic 
a. Basic Instrument Set. 

(1) This basic instrument set (figs. 5—7 and 
5-8), with the addition of other instruments, 
supplies, and suture materials as preferred by 
the surgeon, will suffice usually for all of the more 
detailed minor surgery performed in an eye 
clinic. Examples of such minor surgery are tar- 
sorrhaphy, excision of pterygium, repair of lid 
lacerations, and repair of conjunctival lacerations. 
This set is kept wrapped and sterile for use at 
any time. The additional instruments, supplies, 
and suture materials also are kept wrapped and 
sterile for immediate use. 

(2) The number of complete basic instru- 
ment sets that are kept on hand is determined by 
the eye clinic workload. 

(8) The wrapped sterile tray is placed upon 
a Mayo instrument stand. When the package is 
opened, the inside of the wrapper and the towel 
lining the tray become the sterile field. Then the 
instruments and supplies are arranged. The sterile 
suture, sterile biopsy sheet, or extra sterile instru- 
ments are placed upon this field. 

(4) Contents of the set are as follows: 


FSN Nomenclature Unit of iasue Required 
6515-344-7800 Handle, surgical knife, detachable blade, No. 3..__._.__.__.___._.._..___... each 1 
6515-865-6200 Scissors, tenotomy, curved Steven, 4% inch....___._.___.___.____.._.._..... each 1 
6515-364—4600 Scissors, iris, curved on flat, 4% inch__._.__._.___..____...___._...._...... each 1 
6515-364-4200 Scissors, iris, angular, 4% inch.__..._._.___________.____.___._.__..._...- each 1 
6515-299-9501 Forceps, eye, suture, Castroviejo, straight, 4 inch._........._....._.__.__.. each 1 
6515—3384-0600 Forceps, strabismus, straight, 4% inch.__.__.._.._........---2. 22-2 ee. each 1 
6515-—333-9700 Forceps, fixation, straight, Graefe, 4% inch.._.._.......__.-_._.--. --_-_-- each 1 
6515—333-9900 Forceps, fixation, straight, nonmagnetic, Graefe, 4% inch..__._......._... -. each 1 
6515-334—5600 Forceps, hemostatic, Halsted mosquito, straight, 5 inch.._.__._..._.___...... each 2 
6515-616-9173 Holder, suture, needle, Castroviejo, 5% inch._._..._...._._...._...-.. each 1 
6515—-360-7900 Retractor, eyelid, nonmagnetic, Desmarres, 5% inch.._....._..__.._.........- each 1 
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Figure 5-7. Basic instrument set wrapped. 
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. Basic instrument set opened. 


Figure 5-8 
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FSN 


6515-619-8314 
6510-203-8448 
6510-559-3221 
6515—303-8250 


6510-299-8341 
6530-794—0600 


Nomenclature 


Hook, strabismus, Jameson, 1% inch_________. eM erea 32 fae oe OO tee eee Nea 

Sponge, surgical, 4 by 4 inches, 200s.._.__.._..._________._.._._.......... 

Sponge, surgical, 2 by 2 inches, 100s_.._._._______.______.__...._..._...... 

Applicator, disposable, sterile, wood, cotton-tipped end, %e by 6 inches, 100s 
(cut to 4-inch lengths). 


After autoclaving this set, attach to the outside 
of the package: 


6515—660-0008 
6515-889-3564 
Nonstandard 

Storz Inst. Co. 


Blade, surgical knife, detachable, sterile No. 15, 6s.....___.____._._._..._.... 
Syringe, hypodermic, disposable, 2% cc, 100s_.......__....._._.._.......... 
Needle, hypodermic, disposable, 27 gage.._.._.........._.._._._..._-.----. 


(Nonstandard) Forceps, eye, suture, Castroviejo, straight, 4 inch ....____.___... ...__..... 


Storz Inst. Co. 


(Nonstandard) Speculum, eye, Lancaster, nonmagnetic, rustless..... sss sssi‘(ié‘éits ee oe : 


b. Set for Incision and Drainage of Chalazion. 
Contents of this set (figs. 5-9 and 5-10) are as 


follows: 


6515-332-3900 


6515-332-4100 
6515-321-9850 
6515-344—-7800 
6510-—203-8448 
°6510-559-3221 
6515-303-8250 
6510-299-8341 


Wrap in towel, include the size of the chalazion 
forcep on label of package, and send to Centralized 


6515-—660-0008 
6515—889-3564 
Nonstandard 


Forceps, chalazion, Desmarres, each 3% inch....__...._._.._.._...... . ee 
or 

Forceps, chalazion, Lambert 3% inch..._._.._._._.__.._.._..._.._..._-. .--- 
Curette, chalazion, Meyhoefer, medium_______............_...-.--------.-- 
Handle, surgical knife, detachable blade, No. 8_.___._............_.--------- 
Sponge, surgical, 4 by 4 inches 200s.___._...._........-..---.--.-.-------- 
Sponge, surgical, 2 by 2 inches 100s.._._.__.____.__-__--.--------------- : 
Applicator, wood, cotton-tipped end, 2 by 6 inches, 100s (cut to 4-inch length) - 

POG. COUCON 82s och ee eee ae ar ca eke ce eee eee age ae and Gee Coe tes Se 


Blade, surgical knife, detachable, No. 1§.....___.._....-.-.---------------- 
Syringe, disposable, 2% cc, 100s.._...__._.......__......-.------.- shee atedasas 
Needle, hypodermic, disposable, 27 gage._.........._...._.....-...-.---..--- 


c. Suture Removal Set. Contents of this set 
(figs. 5-11 and 5-12) are as follows: 


6515—364—4600 
6510-—559-3221 
6515-—303-—8250 
7350-290-0573 
Storz Inst. Co. 
E-1400. 


Protect points of all instruments with plastic tips. 
Use plastic tubing cut in desired lengths. Put 
instruments and applicators in flat drinking cup. 
Place the sponges on the cup. Inclose this in a 


6515—426-1259 
6515-357-3525 
6515—325-3400 
6515-314-0400 
6515-514-2395 
6515—303-8250 
6510-539-3221 
7350-290-0573 


Attach the clean syringe to the angled lacrimal 
needle. Protect the needle with plastic tip. Put all 


Scissors, iris, curved on flat, each full curved, 4% inch......._........ See 
Sponge, surgical, 2 by 2 inches, 100s.._.._....__._.___.._..-...-_---------- 
Applicator, wood, cotton-tipped end, 42 by 6 inches, 100s..__....------------- 
Cup, paper, flat type, 4 0z.._._._.._....-..---- 2-2-2 ee --- 


Forceps, dressing, straight, delicate, serrated points...__.____..------------ 


are as follows: 


Probe, lachrymal, Bowman, straight, double-ended, size 0 and 00..___-_---.---- 


Probe set, lachrymal, Williams, set of 3.._._.._._.._....---.----------------- 
Dilator set, lachrymal, Nettleship-Wilder, set of 3............-----_--------- 
Cannula: eet, lachrymal.<22.< 2.352 2S ot ee cs edo e ee See hee ce heels 
Syringe, Luer, small tip, 2 cc....._.......-.------------------------------ 
Applicator, cotton-tipped end, 42 by 6 inches, 100s (4-inch length) ------------ 


Sponge, surgical, 2 by 2 inches 100s..._.............-.-------------------- 


Cup; paper, flat type)4: 02-22 ites eee cS Sosee este seu sieeseeeeds 


Inclose this in a glassine envelope. Label envelope. 
Send to Centralized Materiel Section. 


equipment into flat paper cup. Put sponges on top. 
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Unit of issue 


€ach 
pkg 
each 
each 


each 
each 


pkg 
pkg 
pkg 


each 


each 


each 


each 
each 
each 
pkg 
pkg 
pkg 
each 


pkg 
pkg 


each 
pkg 
pkg 


each 


Required 


1 

4 sponges 

12 sponges 

12 applicators 


1 
1 


1 blade 
1 syringe 
1 needle 


1 


1 

1 

1 

2 sponges 

4 sponges 

4 applicators 
1 


Materiel Section for autoclaving. After autoclav- 
ing, attach the following to the outside of package: 


1 blade 
1 syringe 
1 needle 


1 

2 sponges 

2 applicators 
1 cup 


1 


glassine envelope. Label envelope. Send to Cen- 
tralized Materiel Section for autoclaving. 

d. Setup for Dilatation and Irrigation of Lacri- 
mal Sac. Contents of this set (figs. 5-18 and 5-14) 


oe ea 


2 applicators 
2 sponges 
1 cup 





Figure 5-9. Chalazion set wrapped. 





Figure 5-10. Chalazion set opened. 
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Figure 5-11. Suture removal set wrapped. 





Figure 5-12. Suture removal set opened. 
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Figure 5-13. Dilatation and irrigation of lacrimal sac set 
wrapped. 
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e. Additional Instruments (figs. 5-15 through tips. Put the instruments into labeled glassine 


5—18). The number of instruments needed de- envelopes and send them to Centralized Materiel 
pends upon the workload of the clinic. Protect Section for autoclaving. 
the points of all sharp instruments with plastic 
FSN Nomenclature Unit of issue Required 

6515—299-9497 Caliper, eye, Castroviejo...__._.._____. a eh need secewk ies: Sees geen tee each 1 
6515-—332-4100 Forceps, chalazion, Lambert, 3% inch_______________- tier Melee trata weak each 1 
6515—332-3900 Forceps, chalazion, Desmarres, 3% inch _.___________-_- we ls I abe ite a each i 
6515—325-3400 Dilator set, lachrymal, Nettleship-Wilder, set of 83......_._________________. each 1 
6515—332-4900 Forceps, cilia, Douglas.___._____ _._.___.__.- cite DESL Rae eth 33 each 1 
6515-—334-0600 Forceps, strabismus, straight 4% inch sel alata etal Sale crags Tp ee ie eee irate each 1 
6515-334-5600 Forceps, hemostatic, Halsted, mosquito, straight, 5 inch.._._.____________._. each 1 
6515-344-7800 Handle, surgical knife, detachable blade, No. 3__.____________________.__--. each 1 
6515-616-9173 Holder, suture needle, Castroviejo, 5% inch._._______.____________ ee. each 1 
6515-—619-8314 Hook, strabismus, Jameson, 1% inch.___._.__._._._..-_._......-.--------- each 1 
6515-—360-7900 Retractor, eyelid, nonmagnetic, each Desmarres, 5% inch.... ______.______. each 1 
6515-—368-6100 Spatula, eye, flexible, 5% inch_._._..__.__._._.-___.-_---_--------------- each 1 
6515-369-4100 Speculum, eye, Guyton-Park, nonmagnetic, 3% inch_______________-_____--. each 1 
6515-348-8500 Knife, eye, foreign body, double-edge blade__.._._._._____________--___--- each 1 
6515-356-1000 Retractor, eyelid, Jaeger, 3% inch_____._____._____.._____..-_.-_.------ ~~ Sach, 
G51.5-S14-0400- “Cannula s6t. lachrymal: 2... 2s. sesh fas dca cee whee tee ceencunke ese esare each 1 
6515-299-9642 Needle, hypodermic, anesthesia, 25 gage, 2 inch FF 6k Thee d Sasa eaasis Sha ae ate each 1 
6515-—364-2800 Scissors, enucleation, curved, 5 inch. __.__._..__....._-___---.-------------- each 1 
6515-365-6200 Scissors, tenotomy, curved, Stevens __.____._._.._.___..._.--_--------------- each 1 
6515-364-4600 ‘Scissors, iris, curved on flat, full curved, 4% inch.____________-__--------- each 1 
6515-619-8305 Scissors, iris, curved, 4% inch._._.__._____._____-- eT ee ee ee eee each 1 
6515-656-0470 Cautery, ocular, battery-operated, Hildreth. _..-_. _-_____--_-.---.--.---. - each 1 
Storz Inst. Co. 

E-1654. Forceps, fixation, Lester, 1 by 2 inches, fine teeth, 6 sess SEAR Ls each 1 
Storz Inst. Co. 

E-1400. Forceps, dressing straight, delicate, serrated point. ______________-- niGe ee each 1 
Storz Inst. Co. 

E-4056. Speculum, eye, Lancaster, nonmagnetic, rustless._._.________________---_--.. each 1 


The Hildreth cautery (figs. 5-19 and 5-20) is Centralized Materiel Section for autoclaving. 
wrapped in a 12- by 12-inch wrapper and sent to 


6530-299-8370 Envelope, sterilization, paper, self-sealing, 500s..-...__--._-- _____________ box 1 envelope 
Nonstandard Envelope, glassine, 5 by 8 inches. _-_- BO et Bins then ands 45 Seas tees Tee ee box 1 envelope 
Nonstandard Envelope, glassine, 24% by 65 inches___._....._.__.--..... ---.-.-.-- es box 1 envelope 
Nonstandard Envelope, glassine, 2%. Dy 6: itches.. - =.<.5.2< sc. dew os oc bho sce dcctestaetccs box 1 envelope 





Figure 5-14. Dilatation and irrigation of lacrimal sac set opened. 
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Figure 5-15. Extra eye instruments wrapped. 
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Figure 5-16. Extra eye instruments opened. 
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Figure 5-17. Extra eye instruments wrapped. 





(Eh CLLUIC 













waAvTaR READ GESRAL 
EYE CLINIC 










WALTER REED CuEPAL 
EYE CLINIC 





TER REED Greer’) 


Figure 5-18. Extra eye instruments opened. 
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Figure 5-20. Hildreth cautery opened. 


Section Ill. SPECIAL CLINIC PROCEDURES 


5—21. General 


The information in this section pertains to nursing 
procedures as they are done in a clinic, considering 
the necessity for keeping the procedures simple 
and yet meeting the needs for asepsis. The reason 
for simplicity is that patients must be able to 
understand and carry out their own treatments at 
home with the available materials found there. 
The teaching of the patients must be kept simple, 
brief, and direct. Patients must be made to realize 
the extreme importance of using their eye medica- 
tions and must use them faithfully. 


5—22. Instillation of Eye Drops 


a. Instruct the patient to look up. With the 
thumb of your left hand, pull down the skin of his 
lower eyelid, resting the thumb on the bony ridge 
beneath the eye. Drop the medication into the 
conjunctival sac, being certain not to let the tip 
of the bottle touch the eye or eyelashes. Instruct 
the patient to close his eye gently. Apply light 
pressure over the puncta to prevent systemic ab- 
sorption of the medication. The excess medication 
may be wiped off with a piece of facial tissue. 

b. The conjunctival sac will hold only one drop. 
Thus, when an order for eye drops is written 
without specifying the number of drops, one drop 
is enough, unless it has not been a “direct hit;” 
then a second drop should be instilled. Do not 
exert pressure on the eyeball. Do not allow the 
tip of the dropper or the dropper bottle to touch 
the eye, cilia, or surrounding structures. If the 
dropper and dropper bottle become contaminated, 
discard them. 


5—23. Instillation of Eye Ointments 


Instruct the patient to look up. With the thumb 
of your left hand, pull down the skin of his lower 
eyelid, resting the thumb on the bony ridge be- 
neath the eye. Apply the ointment to the conjunc- 
tival sac. About 4 inch of ointment is enough. 
Instruct the patient to close his eye gently. Wipe 
off the excess medication with a piece of facial 
tissue. The precautions for the instillation of eye 
drops (para 5—22b) also apply to the instillation 
of eye ointments. 


5—24. Application of Hot or Cold Compresses 
(No Open Wound Present) 


Instruct the patient to use a clean washcloth. If 
the compresses are to be hot, instruct him to use 
tap water as warm as he can tolerate without 
burning himself. These compresses are applied to 
the closed eye. The compresses are usually ordered 
to be applied at least four times a day for 20 
minutes at a time. The same procedure is used for 


cold compresses, except that cold tap water is used, 
unless the physician orders iced compresses. 


5—25. Irrigation of the Eye 
a. Equipment. 

(1) Bottle, eye irrigating, Ziegler, sterile, or 
a sterile syringe, and the prescribed solution 
(usually sterile normal saline), or prepared irri- 
gating solutions in sterile disposable bottles. 

(2) Emesis basin. 

(3) Surgical sponges, 2 by 2 inches. 

(4) Facial] tissue. 

(5) Towel. 

b. Procedure. 

(1) Have the patient lying on his back on 
the operating table or seated in the examining 
chair, with his head turned toward the side of the 
eye to be irrigated. 

(2) Place a towel over the patient’s shoul- 
ders. Place the emesis basin tightly against his 
face to catch the drainage. 

(3) Clean the eyelids with a moistened 
sponge. 

(4) Separate the eyelids, being careful not 
to exert pressure on the eyeball. 

(5) Using the sterile irrigator, flush the 
entire conjunctival sac by directing a gentle but 
steady flow of solution from the inner canthus 
out. Be careful not to touch the eyeball, eyelashes, 
or surrounding tissues with anything but the solu- 
tion. 

(6) Dry the lids carefully with a sponge or 
facial tissue, from the inner canthus outward. 

(7) Dry the patient’s face and the side of his 
head. 

(8) Clean the used equipment. 


5-26. Tonometry (Measurement of Intraocular 
Pressure) 


a. Schiotz Tonometer (fig 5-21). The Schiotz 
tonometer is used to measure the intraocular 
pressure. It is a small instrument with a footplate 
curved to fit the cornea. The frame of the tonom- 
eter is made entirely of nonmagnetic stainless 
steel. Its moving parts are accurately machined, 
highly polished, and fitted to close tolerances in 
weight and balance to minimize fraction. All 
weight loads are measured in grams. The tonom- 
eter uses four weights, 5% grams, 714 grams, 
10 grams, and 15 grams. The 5% gram weight is 
held on the plunger by a clip application which 
simplifies removal of the plunger for cleaning. 
Each morning all removable parts of the tonom- 
eter should be cleaned with an _ ether-soaked 
sponge. 
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Figure 5-21. Schiotz tonometer. 


b. Procedure for Schiotz Tonometry. 

(1) Explain the examination to the patient. 

(2) Question the patient for history of sensi- 
tivity to medication, particularly sensitivity to a 
“caine” drug. 

(3) Place the patient in the horizontal posi- 
tion in the examining chair with his head parallel 
to the ceiling. Loosen any restricting clothing 
about his neck. 

(4) Instill the anesthetic drops. Gently wipe 
off the excess. 

(5) Check the tonometer. 

(6) Instruct the patient to fix his eyes on a 
spot on the ceiling. If he has decreased vision, it 
may be necessary for him to hold up his hand and 
focus his eyes on his thumb. 

(7) Gently apply the tonometer slide on the 
center of the cornea (fig. 5-22). Do not let the 
tonometer slide on the patient’s eye. If the patient 
rolls his eyes, remove the tonometer immediately. 
Reassure the patient and apply the tonometer 
again. 

(8) Read the scale on the tonometer. Then, 
by using the conversion table, record the reading 
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in millimeters of mercury as well as the scale 
reading itself. Record the reading for each eye 
separately. Also record the weight used on the 
tonometer. 

(9) Dismiss the patient after cautioning him 
to blot his eyes gently for the next 20 to 30 minutes 
because they still are anesthetized. Usually it is 
necessary to reassure the patient that the drops 
which were instilled will not interfere with his 
vision. 

(10) Clean the footplate of the tonometer 
with an ether sponge after each use. 

(11) Tonometry usually is not performed on 
individuals with an infection of the eye; however, 
if this procedure is required the instrument should 
be set aside for 4 hours and all interchangeable 
parts soaked in ether. 

c. Applanation Tonometry. A procedure per- 
formed only by a medical officer, applanation to- 
nometry measures the force required to flatten the 
cornea rather than to impress the cornea. It is 
generally more accurate than Schiotz tonometry 
and is not influenced by scleral rigidity. For 
example, many myopics have low scleral rigidity 
which gives deceptively low readings of intra- 
ocular pressure. Borderline cases of glaucoma may 
be verified by using applanation tonometry. The 
true nature of some cases of low tension or pseudo- 
glaucoma also may be determined this way. 

d. Electronic Tonometry. Several models of 
electronic tonometers are available. Extremely 
sensitive, they require precise technique and are 
effective only in the hands of qualified individuals. 
Electronic tonometry is usually performed by a 
medical officer. 


5—27. Water Provocative Test 


The water provocative test is required when the 
patient is suspected of having glaucoma. Proce- 
dures for preparing the patient and giving the 
test are outlined below. 

a. The patient should be kept NPO (nothing 
by mouth) after 2400 hours (midnight) on the 
night before the test. 

b. The patient is weighed. His weight deter- 
mines the amount of water he is to drink, as shown 
below. 


Patient’s weight Cubic centimeters Approximate equivalent 


in pounds of water required in drinking glasses 
POU 25: BSG) = S5 oS ae tees TANS 20a oe 2852 25 3 
180 66-200 ons a eek sks BOOS is he Sian in Pranic 4 
REO CNOA O a gs BoSaue RPE hatten cna oii geist none 414 
og | | eee ROU ott Fae etn teoe 5 
200 to 280... —-. Big, £idd Sie" PMO 5 Sh chee ake 6 
CUES. ZOO” sce es esac Ses D500. 225-2 2sctscc 6% 


c. Instill one drop of topical anesthetic in each 
eye. Obtain intraocular pressure readings with the 
Schiotz tonometer and record the results. 





Figure 5-22, Tonometer on the eye. 





d. Instruct the patient to drink the required 
amount of water within a 5-minute period. 

e. Using the Schiotz tonometer, measure ten- 
sion in both eyes as soon as the patient has drunk 
the water and every 15 minutes afterward until 
intraocular pressure stabilizes. 

f. Record the following entries on the patient’s 
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chart: date of the test, tyPe of test, weight of 
patient, initial Schiotz tonometry reading with 
tonometry weight, amount of water consumed, and 
the time of the test. Record tonometry readings 
every 15 minutes until the intraocular pressures 
become stable or the medical officer discontinues 
the test. 


CHAPTER 6 
ANATOMY AND PHYSIOLOGY OF THE EAR 





Section |. ANATOMY OF THE EAR 


6—1. General (5) Superior. Toward the top. Example: The 
a. To understand anatomy and physiology, the nose is superior to the mouth. 

EENT specialist should know the meaning of the (6) Inferior. Toward the bottom. Example: 

following terms commonly used to explain relation- The mouth is inferior to the nose. 

ships anatomically. b. The organ of hearing consists basically of 
(1) Anterior. In front of or toward the three parts: the external, middle, and inner ear 

front. Example: The nose is anterior to the ear. (fig. 6-1). The external ear consists of the auricle 
(2) Posterior. In back of or toward the back. and the external auditory canal. The middle ear 

Example: The ear is posterior to the nose. consists of the air-filled space between the tym- 
(3) Medial. Toward the center. Example: panic membrane and inner ear. It contains the 

The middle ear lies medial to the auricle. ossicles (malleus, incus, and stapes). The inner 
(4) Lateral. Away from the center. Ezx- ear is encased in bone and divided into auditory 

ample: The auricle is lateral to the middle ear. and vestibular portions. 

‘ TYMPANIC MEMBRANE VESTIBULE OF INNER EAR 

: MIDDLE EAR OSSICLES SEMI-CIRCULAR CANALS 


FACIAL NERVE 
VESTIBULAR NERVE 
COCHLEAR NERVE 


COCHLEA 





CARTILAGE EUSTACHIAN TUBE 
ROUND WINDOW OVAL WINDOW 


Figure 6-1. Sectional drawing of the ear showing the external auditory canal, middle ear, and inner ear. A portion of 
the bony capsule of the labyrinth has been removed to demonstrate the relationship of the membranous labyrinth. 
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6—2. External Ear 


a. Auricle. That portion of the ear protruding 
from the head is called the auricle. The skeleton 
of this structure consists of elastic cartilage at- 
tached to the temporal bone of the head by the 
anterior, posterior, and superior auricularis mus- 
cles. The skin is closely attached in front but is 
looser behind. The lobule of the ear consists of fat 
covered by skin. The auricle is subdivided ana- 
tomically by several folds (fig. 6-2) and creases 
into the helix, antihelix, tragus, antitragus, crus 
of helix, concha, lobule, and external auditory 
meatus. 

b. External Auditory Canal. This tubular struc- 
ture (fig. 6-1) extends from the external auditory 
meatus to the tympanic membrane. It is about 
2.5 centimeters (cm) long in the adult. The diam- 
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eter is variable, but it avera8es about % cm. The 
lateral half of the external auditory canal consists 
of elastic cartilage covered by a thin layer of 
subcutaneous tissue and skin. This cartilage is 
continuous with the auricular cartilage. The skin 
of this portion of the external canal contains fine 
hairs and sebaceous glands. These sebaceous 
glands secrete a gelatinous material which, when 
mixed with epithelial debris and dirt, is called 
cerumen or ear wax. The medial half of the ex- 
ternal auditory canal consists of bone covered by 
a very thin layer of delicate skin. 


6—3. Tympanic Membrane (Eardrum) 


The tympanic membrane separates the middle ear 
from the external auditory canal. The pars tensa 
(fig. 6-8) consists basically of three layers: an 
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Figure 6-2. The external ear (auricle or pinna). 
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external epithelial layer, a middle fibrous layer, 
and a medial epithelial layer. The pars flaccida 
lying above the anterior and posterior malleolar 
folds contains only the two epithelial layers. The 
tympanic membrane is inclined inward anteriorly 
and inferiorly. A portion of the malleus is closely 
applied to the medial surface of the tympanic 
membrane, and is easily seen on otoscopic exami- 
nation. 


6—4. Middle Ear 


The middle ear is an air-filled space lying between 
the tympanic membrane and inner ear (fig. 6-1). 
It measures roughly 15 millimeters (mm) antero- 
posteriorly and 5 mm deep. Since this space is not 
truly circular, and because of individual variabil- 
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ity, the superior-inferior diameter is variable. The 
middle ear communicates with the posterior por- 
tion of the nose by way of the eustachian tube 
(fig. 6-1). It communicates posteriorly with the 
mastoid air cells through a passage called the 
aditus ad antrum. The middle ear space contains 
the ossicular chain which is the sound conducting 
portion of the ear. The facial nerve (seventh 
cranial nerve) crosses the medial wall of the 
middle ear in its bony fallopian canal (fig. 6-4). 
The stapes fits in the oval window of the inner 
ear which is in the medial wall of the middle ear. 
The chorda tympani nerve supplying taste to the 
anterior two-thirds of the tongue passes through 
the middle ear space between the malleus and 
incus. 
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Figure 6-3. The tympanic membrane as seen through the otoscope. | 
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Figure 6-4. The facial nerve. 


a. Ossicular Chain. The malleus, incus, and 
stapes make up the ossicular chain of the middle 
ear (fig. 6-1). The malleus is firmly fixed to the 
medial surface of the tympanic membrane. A 
true joint connects the head of the malleus to the 
body of the incus. The incus articulates with the 
smallest bone of the body known as the stapes. 
The footplate of the stapes is connected by an 
annular ligament to the oval window (fig. 6-1) of 
the inner ear. Thus, sound entering the external 
auditory canal causes the ossicular chain to vi- 
brate, transmitting mechanical force to the fluid 
medium of the inner ear. 

b. Eustachian Tube. This structure is extremely 
important in maintenance of normal middle ear 
function (fig. 6-1). The eustachian tube connects 
the middle ear with the nasopharynx. Normally, 
this tube is closed, but it opens whenever necessary 
to equalize middle ear pressure with atmospheric 
pressure. Failure of the eustachian tube to func- 


| 


tion normally contributes greatly to the high in- 
cidence of diseases seen daily in the ENT clinic. 


6—5. Facial Nerve 
A basic knowledge of the anatomy of the facial 
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Figure 6-5. The membranous labyrinth of the inner ear. 


nerve (fig. 6—4) is important to the EENT spe- a small, complex organ, is encased in bone and 


cialist since certain diseases and injuries of the lies medial to the middle ear space. It is encased 
ear can cause paralysis or paresis of this nerve. in the osseous labyrinth of the temporal bone. It 
After leaving the brain stem, this nerve enters the consists of two entirely separate end organs, one 
petrous portion of the temporal bone through the related to hearing and the other related to equilib- 
internal auditory meatus, It passes close to the rium. The cochlear portion of the inner ear is 
inner ear onto the medial wall of the middle ear. responsible for receiving sound as a mechanical 
It passes just superior and posterior to the stapes phenomenon from the stapes footplate. This sound 
footplate entering the mastoid bone. The nerve is converted by the cochlea into an electrical signal. 


leaves the mastoid bone through the stylomastoid The cells of the organ of Corti transmit this im- 
foramen, passing through the parotid gland to pulse to the auditory portion of the eighth cranial 
supply all the muscles of facial expression. nerve (acoustic nerve). The vestibular apparatus 
maintains equilibrium by picking up changes in 

6—6. Inner Ear position, acceleration, or deceleration. These im- 
a. General. The inner ear (figs. 6-1 and 6-5), pulses are transmitted to the vestibular nerve. 
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Figure 6-6. Cross section through the cochlea showing the distribution of the auditory nerve to the different coils. 
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Figure 6-8. Organ of Corti. 
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Figure 6-7. Cross section through one coil of the 
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Figure 6-9. Lateral view of the temporal bone. 


The fibers of this nerve become incorporated into 
the eighth cranial nerve. Both systems are con- 
tained within the bony labyrinth of the petrous 
bone. The eighth cranial nerve then carries these 
impulses to the brain. 

b. Bony Labyrinth. The bony shell covering the 
membranous and nerve structure of the inner ear 
is known as the bony or osseous labyrinth. The 
hardest bone in the body, it protects the very 
delicate structures of the inner ear. It is divided 
into three parts: semicircular canals, vestibule, 
and cochlea. The bony labyrinth is contained 
within the petrous portion of the temporal bone. 

ce. Membranous Labyrinth. The membranous 
labyrinth (fig. 6-5) has the same general con- 
figuration as the bony labyrinth. It is contained 
in the bony labyrinth and is separated from it by 
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a layer of fluid known as perilymph. The fluid con- 
tained in the membranous labyrinth is called 
endolymph. The cochlear portion of the mem- 
branous labyrinth contains the sensory cells of 
hearing. The semicircular canals, utricle, and sac- 
cule contain the sensory cells of equilibrium and 
balance. 

d. Cochlea. The cochlea of the inner ear (fig. 
6-5) consists of the spiral tail of the membranous 
labyrinth. It contains two and one-half coils. Its 
uncoiled length is about 3 mm. A cross section 
of the membranous cochlea (figs. 6-6, 6—7, and 
6-8) reveals the organ of Corti. The small hair 
cells of the organ of Corti are the sensory units 
which transmit the sensation of sound to the 
eighth cranial nerve. 

e. Vestibular Apparatus. The semicircular ca- 
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Figure 6-10. Posterior view of the temporal bone. The petrous portion of this bone projects medially toward the center of the 
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nals, utricle, and saccule compose the vestibular 
portion of the inner ear (fig. 6-5). The ampullae 
of the semicircular canals contain the sensory unit 
known as crista. The sensory unit of the utricle 
and saccule are called macula. The function of 
these organs is discussed in paragraphs 6-8, 6-9, 
and 6—10. 


6—7. Temporal Bone 
The temporal bone is usually divided into a squam- 


ous, a mastoid, and a petrous part (figs. 6-9 and 
6-10). The petrous part contains the inner ear. All 
parts form air pockets (pneumatization) during 
development. These air cells communicate with one 
another and eventually with the middle ear by way 
of the aditus ad antrum. These communications 
are important in disease states of the middle ear. 
Infections of the middle ear may extend to the 
mastoid or petrous bone causing mastoiditis or 
petrositis. 


Section ll. PHYSIOLOGY OF HEARING 


6-8. General 


The mechanism which allows us to hear is often 
taken for granted until the ability to hear is 
partially or totally lost. To understand the me- 
chanics of hearing loss, the EENT specialist must 
understand this section on physiology and that on 
anatomy of the ear fully before progressing to the 
chapters on disease and audiology. 


a. The normal human ear is capable of per- 
ceiving sound waves in a range from 16 to 20,000 
cycles per second (cps). (See glossary for defini- 
tion of cps.) It has been suggested that some new- 
borns may be capable of hearing in the range of 
40,000 cps. With increasing age, the ability to hear 
the higher tones is gradually lost, and for most 
_adults, good hearing is present only below 10,000 
cps. The ear is an extremely sensitive device, yet 
it can withstand high levels of sound pressure for 
short periods of time without apparent damage. 
The useful conversational range lies between 250 
and 2,000 cps. Conversational tones normally are 
projected at an intensity of about 60 decibels (db). 
(See para 8~—7 for definition of decibel.) Sounds 
above 125 db of intensity cause ear pain. Prolonged 
exposure to sounds above 85 or 90 db can damage 
the organ of Corti. This causes variable degrees 
of hearing loss. For comparison, the sound inten- 
sity level 30 feet from a large jet engine is ap- 
proximately 135 db. 

b. A discussion on the physiology of hearing 
(para 6-9) is divided into the conductive and 
sensorineural mechanisms of the ear. 


6—9. Conductive Mechanism of Hearing 


Sound waves entering the external auditory canal 
cause the tympanic membrane to vibrate. This 
vibration is conducted through the malleus, incus, 
and stapes to the stapedial footplate. The stape- 
dial footplate transmits this vibratory force to the 
perilymph of the inner ear. Thus, it is the tym- 
panic membrane and ossicular chain which is 
thought of as the conductive component of the 
hearing apparatus. Any phenomenon which tends 
to decrease the ability of this mechanical system 
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to transmit sound would cause hearing loss. This 
would include such possibilities as cerumen occlud- 
ing the external ear canal, perforations of the 
tympanic membrane, loss of ossicular continuity, 
or mechanical fixation somewhere along the ossic- 
ular chain. 

a. Sound waves entering the external auditory 
canal are not transmitted to the inner ear fluid at 
a ratio of 1:1. Under normal circumstances, fluid 
media are capable of reflecting 99.9 percent of all 
sound waves attempting to enter the fluid from air. 
To overcome this loss of transmission to the fluid 
media of the inner ear, nature has provided the 
ear a transformer mechanism with a mechanical 
advantage that makes up for the sound pressure 
lost upon entrance into the perilymph. Because of 
the length of the long process of the malleus com- 
pared to the long crus of the incus, a mechanical 
advantage is present which restores approximately 
3 of the 30 db lost when sound pressure in air is 
transferred to a liquid medium. 

b. The ratio of the large size of the tympanic 
membrane to the small size of the stapedial foot- 
plate is approximately 21:1. The effective ratio is 
approximately 14:1. This corresponds to approxi- 
mately 23 db of gain. Thus, adding the tympanic 
membrane footplate ratio to the level system of the 
malleus and incus, we find there is about 26 db 
of gain in the middle ear transformer mechanism. 
These two mechanisms nearly completely make up 
for the loss of energy in transferring sound from 
air to a fluid medium. 


6-10. Sensorineural Mechanism of Hearing 


The footplate of the stapes (fig. 6-1) vibrates ac- 
cording to the frequency and the intensity of sound 
entering the external ear canal. This sound pres- 
sure is transmitted directly to the perilymph of 
the inner ear. The perilymph acts as a protective 
mechanism for the very fragile membranous laby- 
rinth of the cochlea, especially the cochlear duct. 
The cochlear duct contains endolymph. As the 
perilymph is displaced by sound pressure, so is the 
endolymph of the cochlear duct. This displacement 


tends to displace the hair cells of the organ of 
Corti. Displacement of the hair cells of the organ 
of Corti produces an electrical response in these 
cells which is transmitted to the eighth cranial 
nerve. This electrical response then passes through 


nerve pathways to the auditory cortex in the tem- 
poral lobe of the brain. Disorders affecting the 
perilymph, endolymph, organ of Corti, or auditory 
nerves cause a concomitant hearing loss which is 
sensorineural in type. 


Section Ill. PHYSIOLOGY OF EQUILIBRIUM 


6—11. General 


The semicircular canals, utricle, and saccule (fig. 
6—5) comprise the mechanism of balance contained 
within the inner ear. The membranous semi- 
circular canals are inside the osseous semicircular 
canals of the inner ear. The utricle and saccule are 
contained within the vestibule of the inner ear 
between the cochlea and semicircular canals. The 
membranous portions of these structures contain 
endolymph. The semicircular canals are three in 
number: superior, lateral, and posterior. One end 
of each of these canals is dilated, forming the 
ampulla. The nerve endings of the semicircular 
canal are enclosed in a gelatinous structure known 
as the cupula, which lies in the ampulla. The nerve 
endings in the utricle and saccule are called 
macula. 


6-12. The Semicircular Canals 


Movement of endolymph within the semicircular 
canals causes the cupula of the ampulla to bend. 
This stimulates the nerve endings in the cupula. 
The impulse is transmitted to the brain. This 
allows the interpretation of the angle of the head 
in space. Thus, the semicircular canals are stimu- 
lated by angular acceleration or as the rate of 
change of angular velocity. For example, if one is 
placed in a rotating chair, the semicircular canals 
are responsible for estimating the amount of ac- 
celeration or deceleration in revolutions per sec- 
ond. Thermal changes, such as that produced by 
caloric testing will produce convection currents 
in the endolymph of the semicircular canals, creat- 
ing a sensation of angular acceleration. The pa- 
tient develops the sensation of spinning. 


6—13. Saccule and Utricle 


These structures are concerned with linear ac- 
celeration, or the rate of change of linear velocity. 
An example of this is the sensation produced by 
accelerating an automobile from zero to 60 miles 
per hour. The macular structures in the utricle and 
saccule contain small particles of calcium car- 
bonate on a gelatinous membrane called otoliths. 
Linear acceleration or deceleration displaces or 
moves these particles, thus displacing the gela- 
tinous substance. This stimulates the nerve end- 
ings in the macula of the utricle and saccule. The 


impulse thus generated is transmitted through the 
acoustic nerve to the brain. 


6—14. Caloric Testing 


Calorics test only the mechanism of balance within 
the semicircular canals. Testing of the linear ac- 
celeration mechanism contained within the utricle 
and saccule normally is not performed in the ENT 
clinic. This requires the use of more advanced 
equipment than is usually available in the clinic. 


6—15. Vestibular Responses 


A knowledge of the physiology of balance becomes 
extremely important in flight medicine. Vestibular 
responses occasionally may supply the brain with 
false information. The following are examples of 
this phenomenon: 

a. Graveyard Spin. When an aircraft goes into 
a spin, the pilot undergoes an initial angular ac- 
celeration to which he accommodates rapidly. 
When he brings the aircraft out of the spin, 
angular deceleration takes place. Since the air- 
craft is brought out of the spin rapidly, the move- 
ment of endolymph does not completely accommo- 
date to the aircraft obtaining its normal attitude. 
Thus, if the pilot does not have visual fixation on 
some point on the horizon, he will have the sensa- 
tion of spinning in the opposite direction of the 
original spin. The pilot will correct for the sensa- 
tion of spinning in the opposite direction. In cor- 
recting for this sensation, the effect on the aircraft 
will be a resumption of the original spin. 

b. Graveyard Spiral. If an aircraft is in a 
banked turn long enough for vestibular equilib- 
rium to take place, the pilot will lose the sensa- 
tion of turning. The inexperienced pilot, noting a 
drop in altitude, may pull back on the stick and 
add power. This would cause the aircraft to go 
into a tight spiral. If there are no visual refer- 
ences, the pilot may either tighten the spiral or 
reverse the spiral while attempting to correct the 
attitude of the plane. 

c. Coriolis Illusion. The coriolis illusion is a vio- 
lent disorientation and vertigo resulting from the 
movement of the pilot’s head (and semicircular 
canals) from one position to another during cer- 
tain turning maneuvers; e.g., it may occur acci- 
dentally when the pilot reaches down to the floor 
to pick up a fallen object during these maneuvers. 
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CHAPTER 7 


PHYSICAL EXAMINATION OF THE EAR 





7—1. General 


Before audiometric evaluation, a history and ear 
examination is usually performed by the physi- 
cian. However, the EENT specialist may see the 
patient first for such routine procedures as screen- 
ing audiometry or cerumen removal. In such cases, 
the EENT specialist should be capable of perform- 
ing a simple history and examination to deter- 
mine contraindications to the planned procedure, 
such as draining ears. All too often, a patient will 
ask the EENT specialist to perform a procedure, 
such as cerumen removal, when the underlying 
problem is much more severe. These patients 
should be seen first by a physician. This chapter 
is devoted to the ear examination as the physician 
would perform it. Although most of these proce- 
dures are beyond the scope of the EENT specialist, 
they are presented to increase his understanding 
of what the physician is doing. 


7—2. Symptoms 

Symptoms of ear disease include a variety of com- 
plaints, and any one complaint could be a symptom 
of many different diseases. The following symp- 
toms are frequently encountered in a clinical situa- 
tion: 

a. Hearing Loss. Hearing loss can be either 
congenital, acquired, or functional (malingering 
or psychiatric). Frequently, patients will complain 
of being unable to hear only certain sounds. 

b. Pain. Pain in the ear may be sharp, dull, 
burning, intermittent, or constant. Pain in the ear 
is not necessarily a symptom of ear disease. Occa- 
sionally, infections or tumors of the nasopharynx, 
temporal mandibular joint, larynx or oropharynx 
will cause referred pain in the ear. 

c. Tinnitus. Ringing in the ear, or tinnitus, is 
a complaint usually associated with recent noise 
exposure, eustachian tube blockage, or middle ear 
infection. However, it can be a symptom of a more 
serious disease such as eighth nerve tumor, brain 
tumor, or labyrinthine disease. Tinnitus may be 
high pitched, low pitched, steady, intermittent or 
pulsating. 

d. Fullness. A sensation of fullness in the ears 
most frequently is related to eustachian tube block- 


age, but can be a symptom of ear infection, im- 
pacted cerumen, Meniere’s disease, or eighth nerve 
tumor. 

e. Drainage. Ear drainage may be purulent, 
serous, bloody, cerumenous, watery, or a combina- 
tion of these factors. 

f. Vertigo. Vertigo is defined as the disorienta- 
tion of the body in space. Patients with vertigo 
complain of dizziness, a sensation of spinning, or 
a sensation of falling. This can be a symptom of 
middle ear, inner ear, eighth nerve, or brain 
lesions. 


7—3. Ear Examination 


a. General. The otolaryngologist usually has a 
set pattern for examining the ear. This examina- 
tion is normally performed with the patient seated 
comfortably in an examining chair as in figure 
7-1. Certain special procedures frequently are 
added or deleted, depending upon the problem 
presented by the patient. The EENT specialist is 
encouraged to adopt some of these procedures for 
better understanding of the physician’s prescribed 
treatment. 

b. Examination of the External Ear and Mas- 
toid. The auricle and mastoid area are examined 
before otoscopic evaluation. The examiner should 
check for congenital abnormalities, dermatitis, 
infection, swelling, tenderness, and skin discolora- 
tion. 

c. Otoscopic Examination. The otoscope is a 
magnifying device with its own light source which 
ig used to examine the external auditory canal, 
tympanic membrane, and to a certain extent, the 
middle ear. It magnifies approximately two times. 
Before the speculum of the otoscope is inserted 
into the external canal, the ear should be gently 
pulled posteriorly and superiorly to straighten the 
cartilaginous portion of the external canal. The 
speculum is then inserted gently, and the ear ex- 
amined (fig. 7-2). Remember, the external audi- 
tory canal is easy to injure. 

d. Tympanic Membrane Examination. Follow- 
ing otoscopic examination of the tympanic mem- 
brane, the physician will frequently test for mo- 
bility of this membrane. A Siegle or Bruening 
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Figure 7-1. Patient seated for examination in a Ritter unit. 


otoscope (fig. 7-3) is used for this purpose. By 
applying mild, alternate positive and negative 
pressure under direct vision, the examiner can 
evaluate the movement of the tympanic membrane. 

e. Examination of the Eustachian Tube. Be- 
cause of the anatomical position of the eustachian 





Figure 7-2. Otoscopic examination of the ear. 
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tube, its function must be evaluated by indirect 
methods. The pharyngeal opening of the eustach- 
ian tube can be seen by placing a mirror through 
the mouth to the back of the throat (fig. 7-4). This 
examination rules out obstruction of the orifice. 
Function of the tube is evaluated by the Toynbee 





Figure 7-8. Testing tympanic membrane mobility with a 
Bruening pneumatic otoscope. 





Figure 7-7. Weber test. 
Figure 7-4. Mirror examination of nasopharynx and 
EAR HRS OFC: maneuver, the Valsalva maneuver, politzerization, 
and catherization. 
(1) The Toynbee maneuver consists of clos- 
ing the patient’s nose and asking him to swallow. 
This causes increased pressure in the nasopharynx 











Figure 7-5. Valsalva maneuver. 





Figure 7-6. Politzerization using positive pressure from 
the Ritter unit. Figure 7-8. Rinne’s test. 
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with his ability to hear by air conduction in the ment of disorders of the tympanic membrane and 
same ear. Bone conduction is tested by placing middle ear. 

the tip of the tuning fork on the patient’s mastoid 
bone (fig. 7-8@)). The minimal response obtained 
by bone conduction is compared with the air con- 
ducting ability of the same ear by holding the 
tuning fork about 1 inch away from the ear (fig. 
7—8@)). In sensorineural hearing losses, air con- 
duction is heard better than bone conduction. In 
conductive hearing losses, bone conduction is heard 
better than air conduction. 

(3) Schwabach test. This procedure com- 
pares the patient’s bone conduction with that of 
a normal subject (fig. 7-9). It is a means of check- 
ing the severity of a sensorineural hearing loss. 

g. Roentgenographic Studies. X-ray studies of 
the mastoid area, middle ear, and inner ear are 
frequently obtained by the physician to aid in 
diagnosis and progress of treatment. 

h. Microscopic Examination. Most ENT clinics 
are equipped with an operating microscope (fig. 
7-10). This device allows ear examination under 
variable magnification of 6 to 40 power. The micro- 





ais . : Figure 7-10. Ear examination using the operating 
scope greatly facilitates the diagnosis and treat- microscope. 


CHAPTER 8 


THE NATURE OF SOUND 





8—1. General 


The transmission of sound requires a molecular 
media, such as air, liquids, or solids, through 
which to travel. Sound cannot be transmitted 
through a true vacuum since no molecules would 
be present for its transmission. This chapter de- 
scribes the physical characteristics of sound and 
provides a basis for a better understanding of 
chapter 9, Audiometry. 


8—2. Production and Propagation of Sound 


Sound is produced by the vibration of some ma- 
terial, whether it be the rustle of a leaf or an 
explosion. The motion of molecules (i.e., air) in 
contact with the vibrating substance will propa- 
gate the sound in all directions throughout the 
medium. The propagation is in the form of alter- 
nate waves of compression and rarefaction of the 
molecules within the medium. 


8-3. Speed of Sound 


The denser the medium, the faster sound waves 
will travel through it. The speed of sound in air 
is about 1,100 feet per second or 740 miles per 
hour at standard pressure and temperature. Sound 
passes through water much faster than through 
air. It travels through solids even faster. 


8—4. Pure Tones and Sound Wave Components 


Pure tones, such as those emitted from a pure 
tone audiometer, can be graphed for better under- 
standing. On a sound wave graph, pure tones will 
be depicted as a sine wave. Each complete sound 
wave consists of two components: compression 
and rarefaction. The compression wave is depicted 
on the positive side of baseline and the rarefaction 
component on the negative side (fig. 8-1). 


8-5. Frequency and Pitch 


The frequency of a particular sound is defined as 
the number of cycles of the sound wave present 
per unit of time. Remember, one cycle of a sound 
wave consists of both compression and rarefaction. 
The unit of measurement generally accepted for 
frequency is cycles per second (cps). The term 
“Hertz” (Hz) may be used interchangeably with 


cps; for example, 500 cps or 500 Hz. Pitch is the 
psychological correlate of frequency. The pitch of 
the sound we hear depends upon the frequency of 
that sound. : 


8—6. Intensity and Loudness 


Intensity and loudness are physical properties and 
can be measured. Sound intensity is a measure of 
the change in pressure produced by an advancing 
wave front. Units of pressure are used to measure 
sound intensity. In audiometry, sound pressure is 
measured in decibels relative to 0.0002 dynes per 
centimeter squared. Loudness is the psychological 
correlate of intensity. 


8-7. The Decibel System 


The decibel (db) system is a convenient method 
of accounting for the loudness values used in meas- 
uring hearing. The range of the human ear is so 
great that other measuring systems become cum- 
bersome. A sound pressure of 0.0002 dynes per cm 
sq has been found to be just audible to the best 
of human ears at the most sensitive frequency. 
For this reason, sound pressure levels are meas- 
ured relative to 0.0002 dynes per cm sq. 

a. The decibel system compares the relationship 
between two pressures. It is necessary to under- 
stand that the decibel is a pressure ratio and does 
not have an absolute value. Any sound intensity 
in decibels expresses the pressure ratio of that 
sound to the standard reference pressure level of 





Figure 8-1. Sine wave illustrating the components of 
compression and rarefaction of an advancing sound 
wave. 
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0.0002 dynes per cm sq. The decibel system ex- 
presses this pressure ratio by using a system of 
exponents. 

b. An exponent is a symbol placed above and 
to the right of another symbol to indicate the 
power to which the latter is raised. Thus, the ex- 
pression 10? (10 squared) means 10x10 and is 
equal to 100. The number 2 is the exponent of 10. 
The expression 10‘ means 10x10x10x10 and 
equals 10,000. The number 4 is the exponent. 

c. To determine the pressure ratio from deci- 
bels, the number of decibels is divided by 20. The 
number obtained is the exponent of 10. Ten raised 
to this exponent becomes the ratio of the sound 
pressure to the standard level of 0.0002 dynes per 
cm sq. 


Example: A 60-db sound has a pressure ... times 
that of the standard reference level. 
60+-20=3. 10°=1,000. 
Thus, 60 db has a pressure 1,000 times 
that of the standard reference level. 


To convert this ratio to sound pressure levels in 
dynes per cm sq, the ratio 1,000 is multiplied times 
. 0.0002. Thus, 60 db has a sound pressure level of 
2 dynes per cm sq. 

d. Given a particular ratio to the standard level, 
the number of decibels as well as the sound pres- 
sure level in dynes per cm sq can be computed. 


Example 1: What is the intensity in db of a sound 
pressure 1,000,000 times the stand- 
ard reference level? 

1,000,000 = 10°, 
6 x 20 = 120 db. 


Example 2: Compute the sound pressure level in 
dynes per sq cm from an intensity 
of 120 db. 

120 -20=—6. 

10¢*= 1,000,000. 

1,000,000 x 0.0002 dynes per cm 
sq=200 dynes per cm sq. 


e. A rule is that doubling sound pressure in- 
creases intensity by 6 db. 

f. The terms “sound intensity” and “sound pres- 
gure” are often used interchangeably. Strictly 
speaking, sound intensity should be expressed in 
decibels, sound pressure in dynes per cm sq. 


8-8. The Speech Range 


The sounds most important to the understanding 
of speech fall in a range from 500 cps to 2,000 
cps. The spoken vowels “‘a, e, i, 0, u,” are projected 
with more intensity and fall in a lower portion 
of the range than the consonants. For this reason, 
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patients with so-called high frequency hearing 
losses often have difficulty hearing consonants. 


8-9. Complex Sounds 


Routine audiometry is normally performed with 
pure tones. The individual octaves are tested from 
250 cps to 8,000 cps. Speech is composed of mix- 
tures of frequencies at varying intensities called 
complex sounds. In complex sounds, one frequency 
usually dominates. This dominant frequency is 
called the fundamental frequency of the sound. 
Frequencies higher than the fundamental fre- 
quency are called overtones. 

a. Pitch. The pitch of a complex sound is deter- 
mined by the fundamental frequency and its over- 
tones. Pitch is a psychological correlate of fre- 
quency. 

b. Quality. The quality of a sound is due to the 
particular mixture of frequencies in a complex 
sound. This, too, is a psychological determination. 

c. Octave. The tone emitted from early audiom- 
eters were based on a musical scale beginning 
at 256 cps. On the musical scale, there are eight 
notes per octave. And so, on early audiometers, 
each time the frequency was doubled (that is, 256 
to 512 cps and 512 to 1,024 cps), the tone was 
raised by an octave. Modern audiometers have 
seven basic octave intervals beginning at 125 cps 
and ending at 8,000 cps. 


8-10. Normal Thresholds of Hearing 


The average normal thresholds of hearing for the 
seven frequencies, 125 cps through 8,000 cps, are 
shown in figure 8-2. This figure represents the 
normal thresholds by 1964 International Standard 
Organization (ISO) standards in decibels of sound 
intensity above the standard reference level of 
0.0002 dynes per cm sq. Do not confuse this graph 
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Figure 8-2. Sound intensity chart showing average 

normal threshold values by 1964 ISO standards in 

decibels of sound intensity above the standard refer- 
ence level of 0.0002 dynes per cm sq. 


with an audiogram. Each dot on the chart repre- 
sents the average normal threshold at that fre- 
quency. Note that the human ear is most sensitive 
at frequencies between 1,000 and 2,000 cps. On 
the audiometer calibrated to 1964 ISO standards, 


each of these numbers would represent zero deci- 
bels on the audiometer dial. Zero decibels at 125 
cps is projected at an intensity of 45.5 decibels 
above the standard reference level of 0.0002 dynes 
per cm sq. 


CHAPTER 9 


AUDIOMETRY 





Section |. PURE TONE AUDIOMETRY 


9—1. General 


a. Audiometry is a general term applied to all 
electronic aspects of the quantitative and qualita- 
tive testing of hearing. Before the advent of a 
practical audiometer in 1922, the testing of hear- 
ing was crude, at best. The use of the spoken and 
whispered voice, tuning fork, watch tick, and 
similar devices gave the physician only an esti- 
mate of the degree of hearing loss present in a 
particular patient. In contrast, modern audiom- 
etry allows an accurate evaluation of the quanti- 
tative and qualitative aspects of hearing loss. The 
availability of a multitude of tests aids in the 
diagnosis of the underlying cause of the hearing 
loss and the degree of social handicap. It also plays 
a major role in evaluating therapy. 

b. Quantitative measurements of hearing are 
provided by pure tone audiometry. The pure tones 
produced can be varied in frequency from 125 
cycles per second (cps) to 8,000 cps. Intensity can 
be varied in 5 decibel (db) steps from 0 db to 110 
db. Plotting frequency against the minimal re- 
sponse obtained in intensity provides a chart of 
this quantitative measurement. 

c. Before 1964, audiometers were calibrated ac- 
cording to the American Standards Association 
(ASA). In 1964, the International Standards 
Organization (ISO) accepted a new set of stand- 
ards which differed significantly from ASA stand- 
ards of normality. Since then, most audiometers 
have been recalibrated according to ISO standards. 
This causes considerable confusion when compar- 
ing audiometrics performed by the different sets 
of standards. The conversions in table 9-1 should 
be used to convert from one standard to the other. 

d. Hearing losses associated with lesions in the 


cochlea, eighth nerve, or brain are spoken of as 
nerve type, sensorineural or perceptive. Through- 
out this manual, the term “sensorineural hearing 
loss” will be used. 


e. The following paragraphs are designed to 
provide basic knowledge in audiometry. They are 
not complete, and the student is encouraged to 
seek further knowledge from other sources as 
specific problems arise. 


9-2. Air Conduction 


a. General. As outlined in chapter 8, air con- 
duction measurements test the entire hearing 
mechanism. The patient should receive careful 
instructions before the test is administered. He 
must know what to listen for and how he should 
respond when he hears the stimulus. Instructions 
given poorly result in inaccurate testing. 

b. Procedure. 


(1) The better ear should be tested first. 
Always ask the patient in which ear he hears the 
best. The earphones are then placed over the ears. 
They must fit snugly, and the rubber cup must 
fit directly over the external auditory canal (fig. 
9-1). 

(2) Present a tone to the ear which the 
patient should hear easily. Ideally, a tone 20 to 30 
db above the expected threshold should be pre- 
sented. The tone should be presented for only 1 
or 2 seconds. If a patient signals that he hears 
the tone, lower the tone in 10-db steps, presenting 
the tone at each step until the patient no longer 
indicates that he hears the tone. At this point, 
increase the tone in 5-db steps until the patient 
again indicates that he hears it. Again, lower the 
tone in 5-db steps until he no longer hears it. Then, 


Table 9-1. Conversion Factors for ASA and ISO 


Difference in db between 1SO and ASA 


Frequency 125 250 500 1,000 
Difference 10 15 15 10 


Conversion procedure form: 
ISO to ASA, subtract difference in db 
ASA to ISO, add the difference in db 


2,000 3,000 4,000 6,000 8,000 
10 10 5 10 10 





Figure 9-1. Patient with headphones positioned properly 
for audiometry. 


once more, increase the tone in 5-db steps. The 
point at which the patient responds to the tone 
50 percent of the time is the threshold. Record 
the threshold for the frequency tested when you 
are certain this threshold has been determined 
accurately. 

(3) Always start the testing at 1,000 cps. 
Once the threshold for this frequency has been 
determined, the remainder of the frequencies can 
be tested in any order. The results are recorded. 


c. Automatic Audiometers. Screening audiom- 
eters, such as those used as induction centers, 
are self-recording devices that test pure tones 
without requiring a trained technician. The sub- 
ject responds to the test by pressing a hand switch 
button during the time he can hear the pure tone 
signal. He releases the button during the times 
when he is unable to hear the signal. At periodic 
intervals, the audiometer switches automatically 
to another frequency. The recorded response of 
the patient (fig. 9-2) is interpreted by designating 
threshold as the midpoint between the peaks and 
troughs of the tracing. 


9-3. Bone Conduction 


a. General. Bone conduction measurements test 
the sensorineural components of the hearing 
mechanism. The sound is conducted through the 
mastoid bone directly to the inner ear. This test 
bypasses the conductive components of hearing 
(tympanic membrane and ossicular chain). The 
inefficiency of the oscillator in transferring vibra- 
tions to the cochlea limits the hearing level and 
frequencies which can be measured by this 
method. Only those frequencies between 500 cps 
and 4,000 cps are measured. The maximum inten- 
sity which can be transmitted by the oscillator is 
about 50 db. 

b. Procedure. 


(1) Place the bone vibrator on the mastoid 
prominence of the temporal bone (fig. 9-3). The 
vibrator should not touch the auricle. 


(2) The procedure for determining the indi- 
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Figure 9-2. Recording from an ARJ-4A automatic audiometer. Excursions between peaks and troughs should be about 10 db. 
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vidual thresholds is the same as that for air con- 
duction. 

(3) The opposite ear should always be 
masked when testing for bone conduction. 


9-4. Masking 


a. General. Frequently, the hearing in one of 
the patient’s ears is much better than that in the 
other ear. If this difference is great enough, the 
tone presented to the poorer ear will only be heard 
in the better ear. This is due to the ability of the 
bones of the skull to conduct sound from one side 
to the other. This “‘crossing-over”’ occurs when the 
hearing difference between the air conduction 
threshold of the test ear and the bone conduction 
threshold of the opposite ear exceeds 40 db. It 
also occurs when the hearing difference between 
ears by bone conduction exceeds 5 db. Masking 
provides a means of excluding the better ear from 
the test results when the poorer ear is being tested. 
Masking consists of placing a sound in the better 
ear that is of sufficient intensity to eliminate the 
“crossing-over” response. 

b. Types of Masking. Most pure tone audiom- 
eters incorporate a masking device. The better 
audiometers allow the separate use of several types 
of masking. The three generally recognized types 
of masking are listed below. 

(1) White noise. White noise consists of 
equal representation of a continuous band of all 
the audiometer frequencies into one steady noise. 
High levels of intensity are needed for adequate 
masking. However, this type of masking has the 
disadvantages of being uncomfortable to the pa- 





Figure 9-3. Bone conduction test. The vibrator should be 
positioned properly on the mastoid bone. 


tient and frequently creating the side effect of 
over-masking. When over-masking occurs, the 
masking noise crosses over to the test ear. 

(2) Sawtooth noise. Sawtooth noise is so- 
called because of its appearance on an oscilloscope. 
It consists of multiples of the line voltage rate of 
60 cps. Subjectively, it is an uncomfortable rasp- 
ing noise. 

(3) Narrow band noise. This is the most 
efficient type of masking. It consists of white noise 
which has been electronically filtered to allow only 
a narrow band of frequencies to pass through. The 
narrow band has as its center frequency, the fre- 
quency being tested. 

c. Procedure. In those audiometers containing 
a masking device, the masking is automatically in 
the ear opposite the test ear when testing air 
conduction, but is only in the left earphone when 
testing bone conduction. The patient should be 
carefully instructed before the masking noise is 
introduced. Tell the patient that he will be hearing 
the noise in the ear opposite the one being tested. 
Instruct him to ignore this noise and signal only 
when he hears the sound in the test ear. The inten- 
sity of the masking noise should be brought up 
slowly from zero to allow the patient to become 
accustomed to the noise. It may be necessary to 
vary the intensity of the masking noise, depend- 
ing upon the particular situation. One must guard 
against over-masking as well as under-masking. 


9-5. Interpretation of Results 


On the basis of pure tone air and bone conduction 
measurements, hearing loss can be classified into 
the following three broad categories. 

a. Conductive Hearing Loss. If the bone con- 
duction measurements are normal and the air 
conduction measurements are abnormal, a conduc- 
tive hearing loss is present. This could be caused 
by occlusion of the external auditory canal, per- 
foration of the tympanic membrane, destruction 
or fixation of the ossicular chain, occlusion of the 
eustachian tube, or middle ear infection. 

b. Sensorineural Hearing Loss. If both the air 
and bone conduction measurements are equally 
abnormal, a sensorineural hearing loss is present. 
This would most likely be caused by disease or 
abnormality of the inner ear or eighth cranial 
nerve. 

c. Mixed Hearing Loss. If the air conduction 
measurement is worse than the bone conduction 
measurement and both measurements are in an 
abnormal range, a mixed hearing loss is present. 
This means that both the conductive and percep- 
tive components of the hearing mechanism are 
involved in the hearing loss. 
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9-6. The Normal Audiogram 

The zero decibel readings at the various frequen- 
cies on the audiogram represent average normal 
readings. Occasionally, the individual being tested 


will give responses of 10 or 15 db at one or more 
frequencies. This only means that this patient’s 
hearing is less sensitive than the average normal 
at that frequency. Responses greater than 15 db 
are considered abnormal. 


Section Il. SPEECH AUDIOMETRY 


9-7. General 


Certain frequencies are more important to the 
discrimination of speech than other frequencies. 
These most important frequencies on the audiom- 
eter are 500, 1,000 and 2,000 cps. This does not 
mean that all speech is compressed within this 
range. It only means that these frequencies are 
the most important for understanding speech. 
Hearing losses involving the speech range (500 
to 2,000 cps) cause variable degrees of inability 
to understand speech. The following speech tests 
help the examiner to gain insight into the patient’s 
hearing problem. 


9-8. Speech Reception Threshold (SRT) 


a. General. This test measures the degree of 
hearing impairment for speech. It is defined as 
the lowest level in decibels at which the patient 
correctly understands 50 percent of the words in 
a test list. This test is performed either by live 
presentation over a microphone leading to the 
audio booth or by recorded presentation. The test 
material consists of two-syllable words called 
‘“‘Spondee words.” Table 9-2 contains the Harvard 
Spondee word list. In the live presentation of this 
test, the examiner speaks the words into a micro- 
phone, The voice is monitored to maintain a con- 
stant input level. The output going to the patient’s 
ear being tested is regulated until] he can repeat 
50 percent of the words correctly. The decibel 
level at which the patient correctly repeats 50 
percent of the words is recorded as the speech 
reception threshold. The same masking precau- 
tions used in pure tone audiometry apply to this 
test. 

b. Procedure. 

(1) The subject is instructed to repeat each 
word exactly as he hears it. He is to guess the 
word if he is not certain. 

(2) When using live voice, it is necessary to 
monitor the level of your voice with the use of 
the gain control and the VU meter. The peaks of 
the words in the Spondee list must cause the 
VU meter needle to point to zero. 

(3) Each word is introduced by the tester 
with the phrase, “‘Say the word ............... 4 

(4) Begin at a level high enough for the 
patient to understand easily. Then, lower the in- 
tensity in 5 or 10 db steps until near threshold. 
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Then work in shorter steps until you ascertain 
the level at which the patient identifies at least 
50 percent of the words. 


9-9. Speech Discrimination 

a. General. This is a qualitative test used to 
determine how intelligible amplified speech is to 
the patient with impaired hearing. Certain types 
of hearing losses are associated with the inability 
to understand speech, even if amplification is con- 
sidered adequate. To place a hearing aid on these 


Table 9-2. Harvard Spondee Word Lists 


Spondee list 1 Spondee list 2 
1. airplane 1. although 
2. armchair 2. beehive 
3. backbone 3. blackout 
4. bagpipe 4. cargo 
5. baseball 5. cookbook 
6. birthday 6. daybreak 
7. blackboard 7. doormat 
8. blood hound 8. duckpond 
9. bobwhite 9. eardrum 
10. bonbon 10. farewell 
11. buckwheat 11. footstool 
12. coughdrop 12. grandson 
13. cowboy 13. greyhound 
14. cupcake 14. horseshoe 
15. doorstep 15. hotdog 
16. dovetail 16. housework 
17. drawbridge 17. iceberg 
18. earthquake 18. jacknife 
19. eggplant 19. lifeboat 
20. eyebrow 20. midway 
21. firefiy 21. mishap 
22. hardware 22. mushroom 
23. headlight 23. nutmeg 
24. hedgehog 24. outside 
25. hothouse 25. padlock 
26. inkwell 26. pancake 
27. mousetrap 27. pinball 
28. northwest 28. platform 
29. oatmeal 29. playmate 
30. outlaw 30. scarecrow 
31. playground 31. schoolboy 
82. railroad 32. soybean 
33. shipwreck 38. starlight 
34. shotgun 34. sundown 
35. sidewalk 35. therefore 
36. stairway 36. toothbrush 
37. sunset 37. vampire 
38. watchword 38. washboard 
39. whitewash 39. whizzbang 
40. wigwam 40. woodchuck 
41. wildcat 41. workshop 
42. woodwork 42. yardstick 


Table 9-3. Official Harvard PB Test 


Word understanding in hearing 


1, jell 1. chess 1. youth 1. clutch 
2. roe 2. smart 2. flight 2. romp 
38. shack 8. root 3. died 3. chair 
4. freak 4. thank 4. chance 4. jazz 
5. us 5. arch 5. dust 5. wove 
6. calf 6. weak 6. hat 6. glass 
7. cod 7. than 7. ail 7. frill 
8. day 8. with 8. put 8. ball 
9. rhyme 9. lit 9. lock 9. sky 
10. kill 10. grace 10. earth 10. make 
11. food 11. crowd 11. tree 11. priest 
12. hum 12. chest 12. pink 12. hunch 
13. fad 13. key 13. bob 13. teeth 
14. look 14. fume 14. nudge 14. out 
15. bored 15. club 15. cue 15. dime 
16. each 16. give 16. staff 16. jaw 
17. queen 17. phone 17. bug 17. shut 
18. lift 18. bit 18. force 18. lash 
19. front 19. rude 19. rip 19. ripe 
20. yeast 20. nerve 20. goose 20. depth 
21. bid 21. flag 21. maze 21. fed 
22. slide 22. toad 22. cord 22. chink 
23. rot 23. ice 23. slug 23. sod 
24. crack 24. wild 24. wade 24. throb 
25. bind 25. beef 25. fir 25. ledge 
26. till 26. tax 26. golf 26. foot 
27. chew 27. carve 27. scrub 27. cave 
28. forth 28. throne 28. page 28. speed 
29. lick 29. nuts 29. valve 29. cad 
30. guess 30. birth 30. snipe 30. set 
31. rope 31. noose 31. ears 31. rove 
32. chant 82. ten 32. wake 32. laugh 
88. clod 38. troop 33. clothe 33. park 
34. this 34. skill 34. line 34. done 
35. ease 35. odd 35. champ 35. wage 
36. rod 86. reed 36. lap 86. loose 
37. thread 37. spud 37. cow 37. chap 
38. night 38. wipe 38. plus 38. knife 
89. dumb 89. ditch 39. rake 39. flood 
40. bolt 40. gate 40. those 40. jolt 
41. rest 41. mass 41. thug 41. cling 
42. pint 42. clown 42. jay 42. title 
43. frock 43. foe 43. spin 43. fought 
44. ask 44. itch 44. back 44. hug 
45. flip 45. sip 45. hurt 45. bluff 
46. wig 46. hoof 46. tag 46. and 
47. catch 47. tub 47. real 47. gnash 
48. spice 48. fuse 48. flaunt 48. vine 
49. horse 49. year 49. rush 49. hear 
50. deuce 50. boost 50. golf 50. greet 


patients might fail to increase their ability to 
understand what they hear. A phonetically bal- 
anced (PB) word list is used in this test (table 
9-3). Each list contains 50 one-syllable words. 
These lists are so designed to contain samples of 
speech sounds in the same proportion that they 
occur in normal conversation. The phonetically 
balanced list of 50 one-syllable words is presented 
to the ear being tested, 80 to 40 db above the 
speech reception threshold. Proper masking pre- 
cautions should be observed. 
b. Procedure. 


(1) The patient is instructed to repeat each 
word exactly as he hears it. 

(2) The intensity level is set 40 db above the 
speech reception threshold. 

(3) Each word is preceded by the carrier 
phrase, “You will say ............cc ccc eccces as 

(4) The percent of correct responses is re- 
corded as the speech discrimination. 


9-10. Interpretation of Results 


The speech reception threshold correlates well 
with the average of the pure tone responses for 
500 cps, 1,000 cps, and 2,000 cps. If considerable 
deviation between these two readings is present, 
one should suspect a functional hearing loss. The 
accurately performed speech reception threshold 
test gives an estimate of the minimum level neces- 
sary to identify words. In contrast, the discrimi- 
nation test measures the patient’s ability to dis- 
criminate between the various sounds in our 
language. Patients with high discrimination scores 
(above 90 percent) would certainly benefit from 
the amplification of a hearing aid or possibly from 
some operative procedure. Patients with discrimi- 
nation scores below 60 percent probably would not 
benefit greatly from either amplification or sur- 
gery. The above values do not apply to all pa- 
tients; therefore, the otolaryngologist must eval- 
uate each patient individually in determining 
therapy and recommendations. 


Section Ill. SPECIAL DIAGNOSTIC TESTS 


9-11. General 

A standardized series of special diagnostic tests 
is available to help determine the site of involve- 
ment in hearing losses. The tests listed below help 
to distinguish between sensorineural hearing 
losses that have their site of involvement either in 
the cochlea or more central to the cochlea (for 
example, eighth nerve or brain). 


9-12. Short Increment Sensitivity Index Test 
(SISI) 
a. General. This test is designed to determine 


if the patient can hear very small changes in sound 
intensity. In disorders of the cochlea, patients are 
able to hear changes in sound intensity much 
smaller than the normal ear can hear. Most rou- 
tine audiometers found in class I hospitals cannot 
perform this examination unless a SISI compo- 
nent has been added to the audiometer. 
b. Procedure. 


(1) Establish the threshold of hearing for 
the frequency being tested. 


(2) Instruct the patient that he will hear a 
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steady tone in the ear being tested for approxi- 
mately 2 minutes. During the time that the tone 
is on, he may occasionally hear a slight jump in 
loudness. Whenever he hears the jump in loudness, 
he should signal. 

(3) A steady tone 20 db above threshold, for 
the frequency being tested, is placed in the test 
ear. Every 5 seconds, the intensity of the sound 
jumps 1 db for %» of a second. The tester presents 
20 of these jumps in intensity and counts how 
many times the patient responds correctly. The 
recorded score consists of the percentage of test 
jumps responded to correctly. 

c. Interpretation of Results. Patients with nor- 
mal hearing, middle ear disease, or eighth nerve 
disorders normally score from 0 to 20 percent. 
Patients with cochlea disorders, such as Meniere’s 
disease or acoustic trauma, usually score from 60 
to 100 percent at frequencies above 1,000 cps. The 
test is normally performed at frequencies 1,000 
cps or above, and only in those frequencies in 
which a hearing loss is present. This test must 
be interpreted with caution in elderly patients 
who may score from 0 to 100 percent, and not have 
demonstrable ear pathology. 


9-13. Alternate Binaural Loudness Balance 
Test (ABLB) 


a. General. The alternate binaural loudness bal- 
ance test is a test for recruitment. Recruitment is 
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defined as the abnormal growth of loudness as 
sound intensity is increased. This test can only be 
performed on patients whose thresholds for the 
two ears are at least 20 db apart and one ear is 
near normal. 

b. Procedure. 

(1) Explain to the patient that he will hear 
tones of the same frequency alternately in his two 
ears. He is to signal when the intensity of the 
tone in the two ears appears to be of equal loud- 
ness, 

(2) The intensity of the frequency being 
tested is set 15 to 20 db above threshold in the 
ear being tested (the poorer ear). 

(3) A tone of the same frequency then is 
placed in the good ear. The tone is adjusted in the 
good ear until it is subjectively the same loudness 
as the tone in the tested ear. 

c. Interpretation of Results. The test is con- 
sidered positive only if a difference in intensities 
greater than 20 db is present when the patient 
subjectively feels that the intensities are equal. 
Recruitment is manifest in disorders of the 
cochlea. 


9-14. Monaural Loudness Balance Test (MLB) 


a. General. This is a test for recruitment per- 
formed when hearing loss is present in both ears 
involving the same frequencies. The ear being 
tested must have at least one frequency which is 
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(2) The intensity of the pathological fre- 
quency being tested is set 20 db above threshold 


for that frequency in the test ear. 
(3) Select a frequency in the same ear which 


is within normal limits, and adjust the intensity 
of that frequency until it is subjectively the same 
loudness as the test frequency in (2) above. 


c. Interpretation of Results. The test is con- 


(1) Explain to the patient that he will hear 
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sidered positive if a difference in intensities 
greater than 20 db is present when the patient 
subjectively feels that the intensities are equal. 
This test is somewhat less reliable than the ABLB 
since many patients find it difficult to equate the 
loudness of two different tones. 


9-15. Tone Decay Test 


a. General. The tone decay test is used to dif- 
ferentiate between sensorineural hearing losses 
that are of cochlear origin or of eighth nerve 
origin. A positive test strongly indicates the pres- 
ence of a lesion in the eighth cranial nerve. How- 
ever, a negative test does not rule out the possi- 
bility that this lesion exists. The tone decay test 
can be performed on any conventional puretone 
audiometer. 

b. Procedure. 

(1) The patient is told that he will hear a 
sustained tone in the test ear. He is to signal when 
he no longer hears the tone. 

(2) A pure tone such as 500 cps is presented 
at threshold in the test ear. When the patient 
signals that he no longer hears the tone, the inten- 
sity is immediately increased 5 db without inter- 
rupting the tone. It is sustained again until the 
patient no longer hears the tone. The tone is con- 
tinuously presented, increasing the intensity in 
5 db steps until the patient can perceive the tone 
for 1 full minute. 


c. Interpretation of Results. If there is greater 
than 30 db of decay for the frequency being tested 
in 1 minute, the test is considered abnormal. If 
negative results are obtained at one frequency, 
other frequencies can be tested. The test is re- 
corded by making a notation of the intensity above 
threshold of the test frequency required to main- 
tain the tone for 1 minute. 


9-16. Bekesy Audiometry 


The Bekesy audiometer (fig. 9-4) is an auto- 
matic machine that slowly scans the frequency 
range from 100 to 10,000 cps. At the same time, 
there is an automatic increase in intensity. When 
the patient is first able to hear the tone, he pushes 
a button which he holds in the “‘on’’ position until 
he no longer hears the tone. When he releases the 
button, the intensity increases. Again, when he 
hears the tone, he pushes the same button and 
holds it until he no longer hears the tone. The 
test is performed in each ear, using two separate 
scans per ear, one for a pulsed (interrupted) tone 
and the other for a continuous tone. The audiom- 
eter automatically makes its own tracings (fig. 
9-5). The tracings are categorized into one of 
five separate types by the treating physician. The 
Bekesy audiogram is a diagnostic aid in distin- 
guishing disorders of the middle ear, cochlea, 
eighth nerve, and malingering. 


Section IV. TESTS FOR FUNCTIONAL HEARING LOSSES 


9-17. General 


Hearing losses due to malingering, hysteria, or 
other nonorganic causes are commonly seen in the 
Army. Attempts to falsify hearing tests are 
usually motivated by dissatisfaction with assign- 
ments or by the monetary return associated with 
medica! disability. To combat this problem, a num- 
ber of malingering tests have been devised. The 
following tests comprise those most commonly 
used. 


9-18. Lombard Test 


a. General. This is a test for bilateral func- 
tional hearing loss. It is based on the fact that 
speakers unconsciously raise or lower their voices 
depending upon the intensity of background noise. 
Unfortunately, this reflex is highly variable, and 
some patients are affected by it more than others. 
Even though the test may expose the malingerer, 
it does not determine actual hearing thresholds in 
the patient. 

b. Procedure. Earphones are placed over both 
ears of the patient and he is asked to read aloud. 
As the patient is reading, a masking noise is ap- 
plied to both ears. The intensity of this noise is 
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gradually increased and decreased. If the patient’s 
voice fluctuates in intensity as the masking noise 
fluctuates, it can be assumed the masking noise is 
heard. This test can be performed on any two- 
channel audiometer. 


9-19. Stenger Test 


a. General. The Stenger test is of value in uni- 
lateral functional hearing losses. This test requires 
an audiometer in which the signal can be divided 
between the two ears and its intensity independ- 
ently controlled. 

b. Procedure. 

(1) The patient is told that he will hear tones 
placed in both ears, possibly at the same time, 
and possibly at different times. He is to signal in 
which ear he hears the tone. 

(2) A 10- to 15-db tone above threshold at 
1,000 cps is placed in the good ear. Continuing 
this tone in the good ear, a 1,000-cps tone is slowly 
introduced into the “‘bad ear.’’ When the intensity 
of the tone in the “bad ear’ becomes about 10 db 
louder than the tone in the good ear, the patient 
will be able to hear the tone only in the “bad ear.” 





Figure 9-6. Patient undergoing a psychogalvanic skin response (PGSR) test. 


At this point, the patient only has two choices. He 
can say that he no longer hears the tone, in which 
case it is evident he only hears the tone in his 
“‘bad ear’; or he can say he only hears the tone in 
his good ear. If the latter is the case, the tone is 
allowed to remain in the “bad ear,’”’ and the tone 
in the good ear is faded out. Then if the patient 
states he still hears the tone in his good ear, it is 
plain that he is malingering. The test is recorded 
as positive or negative at a stated frequency and 
intensity. 


9-20. Psychogalvanic 
(PGSR) 
This test requires special equipment (fig. 9-6), 
considerable time for testing, and a knowledge of 
interpretation. In the Army, it is available only 
at testing centers, and is useful as a test for 
suspected malingering. Two electrodes are placed 
on the skin of the patient and connected to a 
galvanometer. Two more electrodes are placed on 
the patient’s fingers and connected to a device 
capable of eliciting a slightly painful shock. The 
patient is conditioned by simultaneous presenta- 


Skin Response Test 


tion of an audible sound and a shock. Each condi- 
tioning presentation produces a response on the 
galvanometer. Following several conditioning re- 
sponses, tones of known intensity and frequency 
are presented without the accompanying shock. 
An appropriate galvanometer response indicates 
the patient has heard the tone. 


9-21. Evoked Response Audiometry (EEG 
Audiometry) 


A recent and very important advance in audiom- 
etry is that of evoked response audiometry. Re- 
search has shown that when a tone is heard by a 
tested ear, the cortex of the brain produces a 
response that can be recorded by electroencepha- 
lography (EEG). The medical importance of this 
device is readily apparent. It not only allows eval- 
uation of the malingering patient but, for the first 
time, provides a means for the accurate quantita- 
tive testing of infants. However, the equipment is 
expensive and the testing consumes time and re- 
quires highly trained specialists to perform and to 
evaluate the test. 


Section V. PEDIATRIC AUDIOMETRY 


9-22. General 


The testing of infants and children requires pa- 
tience and skill on the part of the tester. The rou- 
tine screening of infants provides, at best, a very 


inaccurate estimate of the infant’s ability to hear. 
Regardless of age, if there is suspicion that a 
child has a significant hearing loss not reversible 
by medical therapy, the child should be referred 
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to a testing center where a more reliable means 
of testing is available. As the age of a child 
increases, different testing procedures progres- 
sively increase the reliability of the hearing 
evaluation. The testing procedures described be- 
low are commonly used. 


9-23. Birth to 3 Months 


Routine screening methods for children of this age 
include a variety of stimuli from a handclap to use 
of a device of known intensity and frequency (fig. 
9-7). In the usual nursery situation, a stimulus 
intensity from 80 to 100 db, 6 to 18 inches from 
the ear, will elicit one or more of the following 
reflexes: 

a. Moro or Stretch Reflex. A loud stimulus will 
cause the child to jerk, extend the arms and legs, 
and cry. 

b. Blink Reflex. If the stimulus is not of suffi- 
cient intensity to cause a Moro reflex, simple blink- 
ing of the eyes may signal a positive response. 

c. Other Responses. Other actions by the in- 
fant may signal a positive response. These include 
simple associated movements such as wide open- 
ing of the eyes, a facial grimace, a sucking reflex, 
‘ or a slight movement of the limbs. 


9-24. Children 3 to 6 Months Old 


For routine screening, a stimulus such as a squeeze 
toy, a handclap, or the use of a device of known 
intensity and frequency, should cause the infant 
to turn his head in the general direction of the 
sound. 


9-25. Children 6 to 12 Months Old 


A normal child in this age group should respond 
to normal conversational tones behind the line of 
vision. Frequently, the use of the child’s name will 
elicit a head-turning response in the direction of 
the speaker. 


9-26. Children 1 to 2 Years Old 


a. Nontest Parameters of Hearing. The head- 
turning response in children of this age group 
should be even more acute than children of the 
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Figure 9-7. Screening an infant for hearing loss. 
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younger age groups. Several other indicators of 
normal hearing become apparent by this age. 
Children 1 year of age should be imitating the 
babbles of siblings. By 2 years of age, there should 
be early development of speech, particularly in 
the use of one-syllable words. The child also should 
respond to his name and simple commands by the 
parents with normal conversational tones. 

b. Conditioned Oriented Reflex (COR) Audiom- 
etry. This type of testing can be performed on 
some children as early as 10 months of age. It 
consists of conditioning the child to a stimulus so 
that his hearing can be evaluated with the stimu- 
lus. The following outlines one method of perform- 
ing this test. 

(1) The testing booth is set up so that a 
speaker is placed at a 90° angle with the child’s 
head. The ear being tested is the one closest to the 
speaker. A light is mounted on top of the speaker. 

(2) A tone which the child should easily hear 
is presented through the speaker. 

(3) When the child turns his head to locate 
the sound source, the light on top of the speaker 
is flashed. 

(4) Continue to condition the child in this 
manner until he learns to look at the speaker each 
time he hears the sound. 

(5) Then alternate the sound in 10-db steps 
until the child no longer faces the speaker. The 
lowest sound pressure level reached which con- 
sistently causes the child to turn toward the 
speaker is recorded as the threshold for the fre- 
quency tested. 


9-27. Children 2 to 4 Years Old 


a. General. Fairly accurate audiometry is possi- 
ble with children of the 2- to 4-year age group 
unless a child has a severe hearing impairment 
or is mentally retarded. Testing this age group 
requires an examiner who can gain and hold the 
attention of the child. Time prior to testing should 
be spent obtaining the cooperation and confidence 
of the patient. The use of some form of play audi- 
ometry is usually successful. An example of play 
audiometry is the peg board game outlined in b 
below. 

b. Peg Board Game. Once rapport has been 
established and the child has become accustomed 
to the headset, he is taught a game in which a 
peg is placed in a board whenever he hears the 
desired sound. Tones loud enough for the child 
to hear well are used first. The intensity is grad- 
ually decreased until no response is obtained. If 
the child’s attention begins to lag, the tester may 
wish to switch to a similar game, or continue the 
examination at a later date. 


9-28. Children 4 to 6 Years Old 


Children of the 4- to 6-year age group usually can 
be tested by pure tone audiometry once rapport 
has been gained and the test explained well. If 
testing is unsuccessful, the use of play audiometry 
may prove a useful adjunct. 


9—29. Mental Retardation 

The testing situation will depend upon the mental 
age of the patient. For example, a 10-year old 
child with a mental age of 3 years might respond 
to play audiometry. 
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CHAPTER 10 


DISEASES AND TRAUMA OF THE EAR 





Section I. DISEASES OF THE EXTERNAL EAR AND EAR CANAL 


10—-1. General 


Diseases involving the auricle and external audi- 
tory canal] are most commonly dermatological in 
origin. However, because of the associated dis- 
turbance in function of hearing and the possibility 
of extension to the tympanic membrane and mid- 
dle ear, patients with these diseases are often 
referred to the ENT clinic for treatment. The 
following list of diseases is not complete. It con- 
tains those problems with which the EENT spe- 
cialist should be familiar. 


10—2. Excessive Cerumen (Ear Wax) 


Excessive cerumen in the external auditory canal 
is not a true disease. However, cerumen impacted 
in the ear canal can cause symptoms of hearing 
loss, discomfort, and a feeling of fullness in the 
ear. Hard cerumen plaques in the external canal 
can cause the irritation which would allow infec- 
tion to begin. The technique of cerumen removal 
is described in paragraph 11-4. 


10—3. Cellulitis 


Cellulitis of the external auditory canal, auricle, 
and surrounding tissue of the face and mastoid 
(fig. 10-1) is a rapidly advancing disease requir- 
ing prompt medical treatment. This condition is a 
bacterial infection of the subcutaneous tissue 
(tissue beneath the skin) which causes fever, pain, 
and tender swelling of the parts involved. The 
diagnosis is readily evident on inspection. The area 
of involvement is usually demarcated with normal 
tissue on one side and red, inflamed, swollen, ten- 
der tissue on the other side. Treatment consists 
of systemic antibiotics, bed rest, and application 
of warm, damp packs to the involved area, Celluli- 
tis of the ear often is caused by the trauma of self 
manipulation in the external auditory canal in an 
attempt to remove cerumen. 


10—4. Furunculosis 


Furunculosis of the external auditory canal is an 
acute bacterial infection of the skin causing one or 
more small abscesses in the involved area. The 
most frequent offending organism is Staphylo- 


coccus Aureus. Symptoms consist of severe pain 
within the ear canal which radiates posteriorly to 
the mastoid area and anteriorly to the area of the 
mandible. Treatment normally consists of place- 
ment of an antibiotic-cortisone impregnated wick 
into the external auditory canal. Warm applica- 
tions to the ear will often help to soothe the pain. 
Occasionally, it is necessary to incise and drain 
these furuncles. Systemic antibiotics are some- 
times prescribed. 


10—5. Fungal Otitis Externa 


Fungus infections of the external auditory canal 
are often said to be climatic in nature. The disease 
is most common in wet, humid climates and rela- 
tively rare in dry climates. Aspergillus and Can- 
dida are the most common offending organisms. 
These infections are usually deep-seated in the 





Figure 10-1. Cellulitis of the external ear. 
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skin lining the auditory canal. They are often asso- 
ciated with a secondary bacterial infection of the 
same area. Fungal diseases are diagnosed by oto- 
scopic examination of the ear. If one looks at the 
plaques carefully, the filamentous structure of the 
fungus is readily seen. Treatment consists of care- 
ful aspiration of the fungal plaques and the instil- 
lation of antimycotic drops or ointments. Until the 
ear is cleared of infection, it may require frequent 
repeated aspirations of debris. 


10—6. Dermatitis 


Dermatitis of the external auditory canal and 
auricle is probably the most frequent complaint 
encountered in the ENT clinic. This disease con- 
sists of dry flaking of the canal and auricle with 
itching, pain, fissures, and secondary bacterial 
infections. 

a. Allergic Dermatitis. Acute cases of allergic 
dermatitis are characterized by redness, swelling, 


and formation of blisters. Chronic forms appear 
as thick, dry, scaling skin with occasional acute — 
exacerbations. The possible causes of the allergic | 
reactions are multiple. Some of the more frequent | 
offending agents are hairsprays, soaps, cosmetics, | 
and perfumes. Treatment consists of: an attempt 
to determine and delete the underlying cause of the 
allergic reaction, and use of drops or ointment 
containing an antibiotic and a steroid. 


b. Dermatitis Medicamentosa. Dermatitis medi- | 


camentosa consists of an allergic reaction to drugs 
used in the treatment of another disease. 
Antibiotic-containing drops and ointment used in 
treatment of external and middle ear infection 
frequently cause localized allergic skin reactions. 
This diagnosis must be borne in mind when the 
external auditory canal, tympanic membrane, and 
skin surrounding the entrance to the external audi- 
tory canal become rapidly inflamed and the patient 
is already on treatment for some ear condition. 


Section li. DISEASES OF THE TYMPANIC MEMBRANE, MIDDLE EAR, AND MASTOID BONE 


10—7. General 


Diseases of the middle ear, tympanic membrane, 
and mastoid probably account for the majority of 
pediatric patients seen in the emergency room 
situation. Usually, only those cases associated with 
severe acute pain or ear drainage are referred to 
the ENT clinic. The following paragraphs deal 
with the subjects as separate entities. However, 
all three entities may be present in the same pa- 
tient at the same time. 


10-8. Myringitis (Inflammation of the Tym- 
panic Membrane) 


Inflammation or infection involving only the tym- 
panic membrane is occasionally seen. Most of 
these cases are probably viral in origin; however, 
bacterial infections involving only the tympanic 
membrane can occur, 

a. Non-Specific Inflammation. The term “non- 
specific” is used for conditions in which the under- 
lying cause of the inflammatory disorder is un- 
known. The tympanic membrane is red and 
swollen without evidence of pus. Ear cultures are 
nonrevealing. Patients complain of a dull aching 
pain within the ear associated with variable de- 
grees of hearing loss. Treatment consists of the 
application of a soothing ointment or ear drop. 
Physician frequently will use an antibiotic or 
steroid-containing medication, but there is no evi- 
dence that this treatment hastens recovery. 

b. Bacterial Myringitis. Bacterial involvement 
of the tympanic membrane is usually associated 
with disease of the middle ear or external auditory 
canal. Early infection is characterized by pain and 
hearing loss. Otoscopic examination reveals ery- 
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thema and edema of the tympanic membrane with 
possible pus formation. Cultures carefully taken 
from the tympanic membrane most likely would 
be positive. Depending upon the offending orga- 
nism, the disease may progress rapidly to perfora- 
tion of the tympanic membrane and purulent 
drainage from the external canal. Treatment con- 
sists of frequent careful aspiration of the purulent 
debris associated with topical applications of an 
antibiotic-containing drop or ointment. Occasion- 
ally, systemic treatment with antibiotics is indi- 
cated. 

c. Myringitis Bullosa. Myringitis bullosa is an 
extremely painful condition, rapid in onset, and 
unrelenting. Examination reveals subepithelial 
fluid containing cysts of the tympanic membrane. 
Treatment with rapid relief of pain consists of 
careful evacuation of the cysts. This is performed 
either by touching the area with a suction tip or 
by careful incision with a myringotomy knife. 
Usually, this is the only treatment required ; how- 
ever, occasional secondary bacterial infection will 
necessitate topical antibiotic therapy. 


10-9. Non-Traumatic Tympanic Membrane 


Perforations 


Tympanic membrane perforations are most often 
due to the accumulation of pus under pressure 
in the middle ear space. Occasional perforations 
may be due to a primary bacterial myringitis 
causing rapid destruction of the layers of this 
structure. The size of the perforation depends 
upon the virulence of the infection. Treatment 
consists of first curing the underlying infection. 
Once the infection has cleared, small perforations 





of the pars tensa usually close spontaneously. 
Larger perforations often can be induced to heal 
by the careful application of an irritating agent 
to the edges of the perforation and placement of 
a cigarette paper patch over the perforation. The 
patch acts as a bridging material for epithelium 
to grow beneath. Large perforations, or those 
which fail to close by non-operative patching, may 
require an operative procedure. 


10-10. Otitis Media 


a. General. Otitis media is a general term ap- 
plied to all inflammations and infections involving 
the middle ear space. Simply classified, otitis media 
is divided into serous and purulent varieties. 
Either variety may be present in acute or chronic 
form. 

b. Serous Otitis Media. 

(1) Non-bacterial inflammations of the mid- 
dle ear associated with the transudation of serous 
fluid is called serous otitis media. Prolonged 
eustachian tube blockage is associated with ab- 
sorption of air in the middle ear space. This causes 
a relative negative pressure. The body attempts 
to overcome this negative pressure by transudat- 
ing serum into the space. 

(2) Otoscopic examination will reveal a 
rather transparent fluid level behind the tympanic 
membrane or the presence of bubbles in the mid- 
dle ear. The tympanic membrane itself may be 
retracted or slightly bulging. The patient may or 
may not complain of ear pain. Loss of hearing will 
most likely be present. 

(3) Treatment of the acute infection con- 
sists of antibiotics and decongestants. Myringot- 
omy occasionally is performed for serous otitis 
media. The ENT physician will search for the 
underlying cause of eustachian blockage. Allergy, 
hypertrophic adenoid tissue, or tumor all are cap- 
able of blocking the opening of the eustachian 
tube. 

c. Chronic Serous Otitis Media. In long-stand- 
ing serous otitis media, the fluid may develop a 
jelly-like consistency and be associated with 
moderate to severe hearing loss in the involved 
ear. The term “glue ear” is applied to this condi- 
tion. The chronic form of serous otitis media 
develops when the eustachian tube fails to func- 
tion. Chronic eustachian blockage may be due to 
a variety of underlying problems. 

d. Purulent Otitis Media. Purulent otitis media 
is a term applied to pus in the middle ear cavity. 
This usually denotes a bacterial infection. Both 
the acute and chronic forms are often seen in the 
ENT clinic. Acute purulent middle ear infections 
are rapidly progressive, associated with severe 
pain and hearing loss in the involved ear. Symp- 


toms of tinnitus and vertigo also may be present. 
Examination will reveal a bulging tympanic mem- 
brane with pus under pressure in the middle ear. 
This type of ear infection is often associated with 
tonsilitis, adenoiditis, or nasopharyngitis. Many of 
these cases are adequately treated by antibiotic 
and decongestant therapy alone. Occasionally, a 
myringotomy may have to be performed for the 
relief of pain or for treatment failure of antibiot- 
ics. The technique of myringotomy is outlined in 
chapter 11. The failure of early treatment may be 
associated with perforation of the tympanic mem- 
brane. 

e. Cholesteatoma. A cholesteatoma is a cyst 
which develops from the external] epithelial layer 
of the tympanic membrane. In other parts of the 
body, this type of problem would probably go 
unnoticed. However, in the ear, a cholesteatoma 
can destroy the hearing in that ear or, worse yet, 
it may cause death with invasion into the brain. 
Cholesteatomas are treated surgically by the 
otolaryngologist. 


10—11. Barotitis Media 


a. Rapid ascent or descent, either in an airplane 
or under water, is associated with rapid changes 
in pressure, When the eustachian tube is blocked, 
the air pressure in the middle ear space cannot 
equalize with the pressure in the external auditory 
canal. Depending upon the rapidity and intensity 
of the pressure difference, variable degrees of 
middle ear injury will occur. The tympanic mem- 
brane may rupture with associated severe pain or, 
more frequently, hemorrhage into the middle ear 
space occurs with immediate pain and moderate 
hearing loss. The pain usually subsides rapidly; 
however, hearing loss will remain. 

b. Examination will reveal either a perforated 
tympanic membrane with blood in the ears or a 
blue-tinged tympanic membrane associated with 
bleeding in the middle ear space. In cases not 
associated with tympanic membrane rupture, 
treatment consists of decongestants and systemic 
antibiotics. Antibiotics are given to guard against 
secondary bacterial infection. Those cases asso- 
ciated with perforation of the tympanic membrane 
should first be treated with antibiotics and decon- 
gestants in an attempt to establish normal eusta- 
chian tube function. Once this result has been 
obtained, the perforation can be closed by allowing 
spontaneous closure in small perforations, by 
cigarette paper patching in moderate perforations 
of the pars tensa, or by myringoplasty in the 
more severe cases. 


10-12. Eustachian Salpingitis 


This term denotes inflammation of the eustachian 
tube. The underlying cause of the inflammation 
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Figure 10-2. Checking for mastoid tenderness. 


may be allergic, viral, or bacterial. The problem 
is associated with blockage of the eustachian tube 
and decreased pressure in the middle ear. The 
tympanic membrane is noted to be retracted on 
otoscopic examination. The middle ear may be dry 
or contain the serous transudate of serous otitis 
media. Prolonged cases result in secondary bac- 
terial infection and formation of an acute purulent 
otitis media. Depending upon the underlying con- 
dition and the extent of the middle ear problem, 
treatment usually consists of decongestants, anti- 
biotics, and politzerization. 


10-13. Mastoiditis 


a. Acute mastoiditis is a term applied to infec- 
tion and inflammation within the air cell system 
of the mastoid bone. The severity of mastoid infec- 
tion varies considerably. It is generally felt that 
the mastoid air cell system is always involved in 
serous and purulent infections of the middle ear. 
A diagnosis of mastoiditis is reserved for those 
cases where there is associated tenderness and 
X-ray evidence of mastoid involvement. 

b. In acute mastoiditis, there is generally severe 
tenderness to pressure over the mastoid bone (fig. 





Figure 10-3. Subperiosteal abscess due to acute mastoiditis. 
Note the ear protruding from the head. 


10-2). If the infection is fulminating, it may 
spread through the cortex of the mastoid bone 
causing abscess formation beneath the skin behind 
the ear (fig. 10-3). This complication is rare. The 
infection also can spread from the mastoid bone 
through the dural coverings of the brain causing 
a subdural abscess or a brain abscess with result- 
ing meningitis, increased intracranial pressure, 
and death. 

c. Treatment of early uncomplicated cases con- 
sists of antibiotic and decongestant therapy. Cases 
associated with subperiosteal abscess or evidence 
of early meningitis should receive an emergency 
mastoidectomy. 

d. Chronic mastoiditis is commonly seen in the 
ENT clinic associated with chronic otitis media. 
Symptoms consist of intermittent ear drainage 
and hearing loss. Pain is not usually present. 
Therapy of chronic mastoiditis consists of the 
performance of a mastoidectomy with or without 
a tympanoplasty depending upon the extent of 
disease. 


Section Ill. DISEASES OF THE INNER EAR 


10-14. General 


Very little is known about diseases of the inner 
ear. This is particularly true of transient problems 


10-4 


of the inner ear which apparently cure themselves 
without leaving permanent changes in the inner 
ear. During recent years, some knowledge has been 


gained concerning diseases which do cause per- 
manent damage to the ear. Following death of 
persons with these diseases, the inner ear is re- 
moved and studied. This study has contributed 
greatly to our knowledge of such diseases as 
Meniere’s disease, otosclerosis, and drug ototoxic- 
ity. The following paragraphs deal briefly with 
some of the more common problems associated 
with the inner ear. 


10—15. Otosclerosis 


Otosclerosis is a disease affecting the labyrinthine 
capsule. It consists of the formation of an ab- 
normal type of bone which often invades the foot- 
plate of the stapes. When the bone invades the 
stapes footplate, it fixes this structure so that the 
normal] vibrations do not occur when sound is 
conducted through the ossicular chain. This blocks 
the transmission of sound into the inner ear and 
results in a conductive type of hearing loss. This 
hearing loss is progressive and it is usually asso- 
ciated with tinnitus. An operation known as 
stapedectomy has been designed to improve the 
hearing in these patients. 


10-16. Labyrinthitis 


The term labyrinthitis denotes any inflammation 
of the inner ear regardless of cause. 

a. Non-Specific Labyrinthitis. Occasionally, 
during the course of an upper respiratory viral 
infection, some patients will develop variable de- 
grees of tinnitus and vertigo. These episodes tend 
to recur over a period of from several days to 2 
weeks. There may be an associated mild sensori- 
neural hearing loss. Recovery is usually spon- 
taneous, and there is no specific therapy. Patients 
receive some symptomatic relief when treated 
with antivertiginous drugs (seasick pills). 

b. Specific Labyrinthitis. 

(1) Bacterial. Bacterial labyrinthitis is a 
very dangerous disease frequently resulting in 
meningitis and death within a short time. The 
causes include cholesteatoma invading the inner 
ear, trauma with fracture of the bony labyrinth, 


and complications of stapes surgery. These pa- 
tients are admitted into the hospital under emer- 
gency circumstances and treated vigorously. 

(2) Viral labyrinthitis. Certain specific viral 
diseases such as mumps or measles can cause a 
labyrinthitis which may produce permanent dam- 
age to the delicate structures of the inner ear. 
Patients developing these problems are left with 
variable degrees of hearing loss. Total sensori- 
neural hearing losses have been encountered due 
to these diseases. Symptoms usually consist of 
tinnitus, hearing loss, and vertigo during the acute 
course of mumps or measles. There is no specific 
therapy. 


10—17. Meniere’s Disease 


Meniere’s disease is a disease of unknown etiology 
in which the quantity of endolymphatic fluid in- 
creases and stretches the membranous labyrinth. 
Acute exacerbations are characterized by tinnitus, 
vertigo, and hearing loss. The degree of these 
symptoms varies with the attack. They may last 
only a few minutes or, in severe cases, several 
days. The hearing loss is sensorineural in type and 
tends to increase with each exacerbation. The 
disease is present in one ear only in 90 percent of 
the cases. Treatment may be medical or surgical 
depending upon the extent of the problem. 


10-18. Ototoxicity 


Certain drugs can produce variable degrees of 
toxic effects on the inner ear. Aspirin and quinine 
in high doses can produce a reversible sensori- 
neural hearing loss. Tinnitus is usually associated 
with the hearing loss. Permanent damage to both 
the vestibular and cochlear portions of the inner 
ear has resulted from the use of such antibiotics 
as streptomycin, dihydrostreptomycin, neomycin, 
and kanamycin. The extent of the vestibular and 
cochlear symptoms varies. However, total loss of 
the inner ear mechanisms can result from ex- 
cessive use of these drugs. The only known treat- 
ment is to withdraw the offending drug. 


Section IV. TRAUMA OF THE EAR 


10-19. General 


Trauma is a medical term which means injury. 
The following paragraphs are devoted to those 
injuries with which the EENT specialist may 
become involved. Most of these problems should 
be evaluated and treated by a physician. However, 
in the mass casualty situation, the EENT spe- 
cialist could be called upon to care for these 
patients. 


10—20. Hematoma 


Hematomas of the auricle occur with blunt trauma 
to the ear. They are most commonly encountered 
in boxers and wrestlers. Hematomas in the ear are 
reabsorbed poorly. They tend to organize, turning 
to fibrous tissue or becoming calcified. This results 
in the deformities known as “cauliflower ears.” 
Treatment of auricular hematomas includes evacu- 
ation of the clot by incision and drainage or by 
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needle aspiration with a syringe. When needle 
aspiration is elected as the treatment of choice, 
reaspirations at frequent intervals may be neces- 
sary. Before the clot is evacuated or aspirated, 
the ear should be cleansed thoroughly with a 
surgical soap. If the hematoma becomes infected 
a serious problem called perichondritis (infec- 
tion of the ear cartilage) may develop (fig. 10-4). 


10—21. Lacerations 


a. Lacerations of the external auditory canal 
are usually caused by the patient’s self-manipu- 
lation in an attempt to remove cerumen. Although 
bleeding may be profuse and worrisome, the in- 
juries are usually minor. Treatment may include 
the prophylactic use of topical antibiotics to guard 
against infection before healing. If bleeding is 
severe, antibiotic ointment impregnated into 
cotton or gauze can be lightly packed into the 
external auditory canal. This should be removed 
in about 48 hours. 

b. Lacerations involving the auricle (fig. 10-5) 
should be repaired primarily. If the lacerations 
involve the auricular cartilage, the cartilage can 
be sutured with 4—0 chronic catgut or 4—0 white 
cotton. Use of black silk to suture auricular carti- 
lage results in a visible black mark beneath the 
skin after healing. The overlying skin can be 
sutured with either a fine nylon, black silk, or 
cotton. 


10—22. Thermal Injury 


Burns of the external ear are usually associated 
with burns of the face or other parts of the body. 
If the burns are severe, proper initial therapy 
may prevent stenosis of the external auditory 
canal. Treatment should consist of gentle packing 
of the external auditory canal with gauze impreg- 





Figure 10-4. Perichondritis of the ear, with a gauze drain 
placed to drain the infection. 


10-6 





Figure 10-5. Patient with ear severely torn by missile 
fragments. Early cleansing and closure of the wounds 
resulted in healing with deformity. 


nated with a steroid-antibiotic combination. This 
packing should be changed every 48 hours. If the 
auricle is severely burned, cotton or gauze im- 
pregnated with an antiobiotic-steroid ointment 
should be placed in contact with the burned areas 
and a mastoid dressing applied (fig. 10-6). Severe 
burns of the auricle usually result in considerable 
deformity requiring plastic surgery. 


10—23. Radiation Injury 


Radiation injury of the auricle is associated with 
X-ray therapy of tumors in the region of the ear. 
Acute radiation injury is characterized by ery- 
thema, mild edema, and transudation of a serous 
fluid. Treatment of the acute injury consists of 
keeping the area clean with applications of an 
antibiotic-steroid ointment. As the injury passes 
from the acute to the chronic phase, the skin will 
become dry, thick, and scaly. The application of 
mild ointments, such as vaseline or boric acid, will 





Figure 10-6. Application of a mastoid dressing. 


tend to minimize symptoms of itching. Severe 
radiation injury to the auricle can result in ne- 
crosis or death of the tissue and loss of the in- 
volved portions of the ear. 


10-24. Traumatic Perforations of Tympanic 
Membrane 


Traumatic perforation of the tympanic membrane 
can occur from explosions, blows to the ear, or 
rapid change in pressure. The perforations are 
usually central in type, occurring in the pars tensa. 
If hemorrhage is not a problem and there is no 
associated infection of the ear, treatment consists 
of placement of a cigarette paper patch over the 
perforation. Ideally, the margins of the perfora- 
tion should be cauterized lightly before placement 
of the patch. In all perforations of the tympanic 
membrane, the patient should be cautioned against 
allowing water to enter his ear. Water frequently 
will cause an acute infection in the middle ear 
space. If a patient has a tympanic membrane 
perforation and exposure to adverse climatic con- 
ditions becomes necessary, placement of cotton 
pledgets in the entrance of the external auditory 
canal may be advised. Occasionally, surgical clo- 
sure of the perforation is required. 


10—25. Acoustic Trauma 


a. Injury to the delicate hair cells of the organ 
of Corti in the cochlear portion of the inner ear 
is a common complication of prolonged noise ex- 
posure. This results in a sensorineural type of 
hearing loss most marked for the higher fre- 
quencies. These injuries are very common in 
individuals exposed to the firing of military 
weapons without adequate ear protection. 


b. Symptoms include ringing in the involved 
ear with variable degrees of hearing loss. When 
the symptoms are associated with acute noise 
exposure, they may gradually subside with dis- 
appearance of tinnitus and a return to normal 
hearing. At times, however, a patient will develop 
permanent hearing loss with a single exposure 
to loud noise. Prolonged exposure to noise with 
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Figure 10-7. Ear plug noise protectors and carrying case. 





Figure 10-8. Ear muff noise protectors. 


intensities above 90 db can cause a progressive 
sensorineural hearing loss. 

c. Hearing loss due to acoustic trauma is most 
pronounced at 4,000 cps; but the loss can involve 
frequencies above and below this point. Treatment 
consists of withdrawing the patient from further 
noise exposure. Once the patient has developed a 
sensorineural hearing loss, no form of therapy 
known will reverse this process. 

d. Patients whose duty requires exposure to 
noise with intensities above 90 db should be issued 
adequate ear protectors. Ear plugs (fig. 10-7) 
should be available in every ENT clinic for issue 
as the need arises. Ear plugs will attenuate noise 
approximately 25 db. Ear muff protectors (fig. 





Figure 10-9. Facial paralysis due to temporal bone injury. 
Patient is attempting to show his teeth. Note lack of move- 
ment of the left side of his face. 
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10-8) also are available as standard items and 
can be issued if needed. Ear muff protectors will 
attenuate noise about 40 to 60 db. Ear plugs can 
be issued to anyone but issue of ear muffs is lim- 
ited to those patients who are constantly exposed 
to noise. A firing line instructor is an example of a 
patient needing ear muffs. 


10-26. Temporal Bone Fractures 

Fractures through the various parts of the tem- 
poral bone occur with severe trauma of the head. 
Patients with these fractures usually have other 
injuries which require more immediate care than 
that related to the ear. Occasionally, the present- 


ing symptom of the fracture may be related only 
to the ear. Depending upon the site of fracture, 
symptoms include bleeding from the external audi- 
tory canal, cerebrospinal fluid leak from the ex- 
ternal canal, hearing loss, or facial nerve paralysis 
(fig. 10-9). Any or all of these symptoms may 
be present in an individual. All these patients 
should be seen and treated by a physician. No 
attempt should be made to clean the external 
auditory canal of debris or blood. The introduc- 
tion of bacteria through the external auditory 
canal could result in meningitis and death of the 
patient. 


Section V. TUMORS OF THE EAR 


10—27. Tumors of the External Ear 


Benign or malignant tumors can occur in almost 
any living tissue of the body. Tumors of the 
auricle or external canal also may be benign or 
malignant. Squamous cell carcinoma (skin cancer) 
is the most common malignant tumor of the 
auricle or external auditory canal (fig. 10-10). 
It begins in the skin of these areas and, unless 
properly treated, ultimately will result in death 
of the patient. Benign tumors include skin papil- 
lomas, chondromas of the auricular cartilage, and 
benign tumors of the sweat and sebaceous glands. 
Treatment depends upon the type and size of the 
tumor. All abnormal growths should be evaluated 
by a physician. 


10—28. Tumors of the Middle Ear 


The only tumor which will be discussed here in 
connection with the middle ear is the chemodec- 
toma. This tumor can be either benign or 
malignant. It is a highly vascular tumor. The 
inexperienced observer may attempt to manipu- 
late portions of this tumor mass, resulting in 
rapid and severe hemorrhage. Again, it should be 
emphasized that all abnormal growths should be 
evaluated by a physician. 


10—29. Eighth Nerve Tumors 
The acoustic neurinoma is a benign tumor of the 


eighth cranial nerve. This tumor causes early 
symptoms of tinnitus, hearing loss, and occasional 
vertigo. It is curable in the early stages. Unfortu- 
nately, most of these tumors are not diagnosed 
until they have enlarged so much that complete 
removal is not possible. The diagnosis and treat- 
ment of these problems should be left to the 
physician. 





Figure 10-10. Skin cancer invading the external ear. 


CHAPTER 11 


CLINICAL PROCEDURES RELATED TO THE EAR 





Section |. THE EXTERNAL EAR 


11-1. General 


The following procedures are commonly performed 
in a well-staffed, well-equipped ENT clinic. Most 
of these procedures are technically simple. Many 
of them are done by the EENT specialist. 


11-2. Evacuation of Auricular Hematomas 


Hematomas of the auricle which are evacuated 
improperly cause the deformities known as “‘cauli- 
flower ears.” The evacuation should be performed 
under sterile conditions as follows: 

a. The ear is “prepped” by scrubbing with a 
surgical soap. 

b. Sterile towels are placed around the ear (fig. 
11-1). 





c. The skin in the area of the hematoma is in- 
jected with 1 or 2 percent xylocaine local anes- 
thesia. A small incision is made into the hematoma, 
and the hematoma is evacuated by pressure. 


d. A small strip of sterile gauze is placed 
through the incision into the area of the hematoma 
to allow continued drainage. A sterile compression 
dressing, such as the mastoid dressing, is applied. 


e. An alternate method of evacuation consists 
of aspiration of the hematoma with an 18-gauge 
needle on a 10-cc syringe. The ear should be 
“prepped” properly before this procedure is 
performed. Repeated aspirations may be neces- 
sary to control reformation of the hematoma 
adequately. 
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Figure 11-1. Ear draped properly for minor surgery. 
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11-3. Repair of Lacerations 


a. General. Lacerations of the auricular portion 
of the external ear can be repaired in a well- 
equipped ENT clinic. Normally, the physician 
should perform these procedures. The EENT spe- 
cialist should prepare the patient for the minor 
surgical procedure, have all necessary instruments 
ready, and assist the physician (fig. 11-2). 

b. Preparing for Minor Surgery. The wound 
should be cleansed thoroughly with surgical soap. 
The person performing the surgical preparation 
should wear sterile gloves and use surgical soap, 
which has been placed in a sterile basin. Sterile 
4. by 4-inch gauze is a good material for applying 
the surgical soap. The wound, the auricle, and the 
skin surrounding the external ear should be 
scrubbed for about 10 minutes. Then the wound 
should be irrigated with saline. After that, excess 
soap can be removed by blotting with sterile gauze. 
Finally, a sterile towel should be placed over the 
wound until the physician is ready to perform the 
repair. 

c. Technique of Repair. Lacerations of the au- 
ricular cartilage‘are repaired first by suturing the 
cartilage with a fine chromic catgut or cotton 
’ interrupted suture. The skin laceration is repaired 
by approximately the edges of the laceration with 
a fine black silk, cotton, or nylon interrupted 
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suture. A sterile mastoid dressing is then applied. 
The dressing can be removed in 2 days, and sutures 
can be removed in 5 days if healing is progressing 
well. 


11—4. Cerumen Removal 


a. General. Impacted or excessive cerumen is 
a common complaint seen in the ENT clinic. Its 
successful removal requires skill and patience. 
Overzealous curettage or irrigation will only 
produce trauma to the skin of the external 
auditory canal] and cause the patient considerable 
discomfort. 

b. Irrigation of the External Auditory Canal. 
Impacted cerumen usually can be removed success- 
fully by irrigation of the external auditory canals. 
The following technique (fig. 11-3) is one of 
several methods of irrigation which are available: 

(1) Either saline or water may be used for 
the irrigation. The irrigating liquid should be 
close to body temperature. Excessively cold or 
excessively warm liquid will produce vertigo by 
stimulation of the semicircular canals. 

(2) The irrigating solution is expressed into 
the external auditory canal through a well-fitting 
ear speculum using a large syringe with a blunt 
needle of at least 15-gauge caliber. 

(3) The liquid returning from the external 
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Figure 11-2. Minor ear surgery in the clinic. 
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auditory canal is collected in a kidney basin held 
firmly beneath the ear. 

(4) After several irrigation attempts, if the 
cerumen is not dislodged, manual removal may be 
required. 

(5) The procedure should be discontinued 
whenever the patient experiences pain or excessive 
discomfort. 

c. Manual Removal of Cerumen. This procedure 
(fig. 11-4) normally should be performed by the 
ENT physician. 

(1) Using a hand-operated otoscope or the 
operating microscope, the physician carefully in- 
spects the impacted cerumen. 

(2) Removal of the cerumen is first attempted 
with a Barron suction tip. If this is unsuccessful, 
the cerumen can be dislodged with either a wire 
loop curette or a Buck curette. 

(3) Using either of these instruments to re- 
move cerumen requires the utmost care to avoid 
injury to the external auditory canal. 


11—5. Foreign Body Removal 


a. General. Rocks, pieces of toys, food, paper, 
and similar articles frequently become lodged in 
the external auditory ear canal. These problems 
are most frequent in the pediatric patient. Infants 
and young children often place foreign bodies in 
the ear canal during the course of exploring the 
normal orifices. Articles which have been in the 
external auditory canal for several days usually 





Figure 11-8. Removal of cerumen by irrigation of the 
external auditory canal with saline. 





Figure 11-4. Removal of cerumen by using a curette. 


are associated with pain, swelling, and secondary 
infection of the tissues of the external auditory 
canal. These complications make removal of the 
foreign body extremely difficult. When foreign 
bodies cannot be removed in the ENT clinic, re- 
moval in the operating room under general anes- 
thesia may be required. Foreign bodies should be 
removed by the ENT physician. 


b. Technique of Removal. Foreign bodies are 
most easily removed with the patient in the supine 
position. Use of the operating microscope greatly 
increases visibility, making removal easier. Odd- 
shaped foreign bodies usually can be removed by 
using alligator forceps. Round foreign bodies, such 
as beads from a necklace, are harder to remove, 
but often they can be lifted out gently by using 
a wire loop curette. If the foreign body is lodged 
firmly in the external auditory canal, some form 
of anesthesia may be necessary. The external audi- 
tory canal can be anesthetized with 1 or 2 percent 
xylocaine by injection. Frequently, even the pe- 
diatric patient will cooperate once the anesthesia 
has been administered. If all these attempts fail, 
it may be necessary to remove the foreign body 
with the patient under general anesthesia. 


11-6. Instillation of Ear Drops and Ear Ojint- 
ments 


A large variety of topical medications are available 
in the ENT clinic for treatment of various ear 
diseases. Proper instillation of these drugs first 
requires a patent (open) external auditory canal. 
If debris, blood clots, or pus occludes the external 
auditory canal, instillation of the topical medica- 
tions will be of little value. Once the obstructing 
material has been removed by suction or curettage, 
ear drops or ointment can be instilled. For instil- 
lation of ear drops or ointment, the patient should 
be in the supine position with the involved ear 
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Figure 11-5. Instillation of ear drops. 


turned upward (fig. 11-5). Gentle traction of the 
auricle posteriorly and superiorly will tend to 
straighten the external auditory canal. The medi- 
cation then can be used. 


11-7. Placement of an Ear Wick 


External auditory canals which are badly swollen 
or edematous due to infection or chemical irrita- 
tion cannot be treated by the simple instillation 
of ear drops or ointments. These cases require 
the placement of a small strip of gauze containing 
the desired antibiotics or steroid into the external 
auditory canal. The prescribed drops then can be 





Figure 11-6. An antibiotic-impregnated gauze wick in place 
in the external auditory canal. 


placed on the wick at frequent intervals. These 
materials will soak into the wick and be conducted 
down the length of the external auditory canal to 
produce the desired topical effect. Care must be 
taken in placing the wick (fig. 11-6). The ear 
canal in such a patient is usually sensitive. Also, 
it is easy to injure the tympanic membrane be- 
cause of lack of adequate visualization. 


Section Il. TYMPANIC MEMBRANE AND MIDDLE EAR 


11-8. Patching of Tympanic Membrane Per- 
foration 


Small, clean perforations of the pars tensa portion 
of the tympanic membrane often can be induced 
to close without resorting to the operative pro- 
cedure known as myringoplasty. Most small per- 
forations will heal without any treatment. Many 
of the remaining perforations can be induced to 
heal by the proper placement of a cigarette paper 
patch. The following is one means of performing 
this procedure: 

a. Thin, porous paper like that used to roll 
cigarettes is valuable for patching tympanic mem- 
brane perforations. A round paper punch is used 
to obtain the proper size of patching material. 
These punched-out pieces of paper are placed in 
a petri dish and autoclaved. They can be stored 
for long periods of time in the ENT clinic for 
periodic use, 

b. Under the operating microscope, the edges 
of the perforation are cauterized lightly with tri- 
chloracetic acid. 

c. Then one of the paper patches is immersed 
in Bonaine’s solution. It is a solution containing 
equal parts of menthal, phenol, and cocaine by 
weight. 
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d. The patch is removed from this solution and 
blotted carefully on gauze or tissue paper to re- 
move the excess solution. 

e. Then the patch is introduced into the external 
auditory canal and placed gently over the tympanic 
membrane perforation. All edges of the perfora- 
tion must be covered. A simple means of introduc- 
ing the patch is to place it on the end of a Barron 
suction tip. Suction is released when the patch is 
brought in contact with the edges of the perfora- 
tion. 

f. The patient is advised not to blow his nose 
or sneeze as long as the patch is in place. The 
patch should be inspected every 5 or 10 days to 
insure that it has remained in place. It should 
be removed after about 3 weeks. If the perfora- 
tion is not entirely healed, the procedure should 
be repeated. If several attempts at patching fail, 
a myringoplasty can be performed. 


11-9. Politzerization 


a. General. Politzerization is a process by which 
the middle ear space is artificially inflated with 
air. This procedure is advocated for eustachian 
tube blockages which cannot be controlled by self- 
inflation. Prolonged eustachian tube blockage re- 


‘sults in the formation of a serous otitis media and 
possibly a purulent otitis media. 

b. Politzerization Using the Politzer Bag. The 
nasal tip of the politzer bag is introduced into 
one nostril, and the other nostril is occluded by 
pinching. The patient is asked to say “K, K, K” 
and the politzer bag is squeezed simultaneously. 
This increases pressure in the nasopharynx and 
forces air through the eustachian tube into the 
middle ear. Where frequent politzerizations are 
necessary, the patient can be instructed to pur- 
chase a politzer bag from a drug store and can 
be taught to do these procedures at home. 

ce. Politzerization Using the Ritter Unit. Politz- 


erization can also be performed with the com- 
pressed air unit normally found in the ENT 
clinic. This includes the compressed air equip- 
ment found on the Ritter unit (fig. 7-6) or the 
S.M.R. unit normally found in the ENT clinic. A 
nasal tip attached to the unit is placed in one 
nostril and the other nostril is occluded as in b 
above. The patient is instructed to say “K, K, K” 
or to swallow and simultaneously compressed air 
is forced into the nose. This tends to force air 
through the eustachian tube into the middle ear. 
One must be careful in performing politzerization 
because the tympanic membranes can be ruptured 
if excessive force is exerted. 


Section Ill. TESTS OF LABYRINTHINE FUNCTION 


11—10. General 


a. The labyrinthine mechanism of the inner ear 
is closely associated with the cochlea but has an 
entirely separate function. This mechanism is 
responsible for determining the orientation of the 
body in space. Tests of labyrinthine function are 
designed to determine if the mechanism is func- 
tioning correctly. The usual tests for labyrinthine 
function are extremely gross, and the interpreta- 
tion of the results obtained must be viewed with 
caution. 


b. Caloric tests are based on the fact that the 
semicircular canals can be stimulated by the in- 
troduction of heat or cold into the external ear 
canal. A material such as cold water or cold air 
is introduced by being conducted through the 
tympanic membrane and bony covering of the 
semicircular canals, causing a flow of endolymph. 
The horizontal semicircular canal is closest to the 
tympanic membrane, has the least amount of bony 
covering, and is the easiest to stimulate. The flow 
of endolymph gives the sensation of vertigo. 


c. The effect of stimulation can be measured by 
watching associated movements of the eye called 
nystagmus. There are several types of nystagmus, 
but only one type is explained here for caloric 
testing. Nystagmus is the oscillating movement of 
the eyes in a horizontal, vertical, or rotary plane. 
Nystagmus due to labyrinthine dysfunction or 
stimulation has two components or phases, rapid 
and slow. The rapid phase is in one direction. The 
slow phase is in the other direction. The direction 
of nystagmus is usually recorded as the direction 
of the rapid phase. 

d. Calorics can be performed with the patient 
either sitting or reclining. When the test is per- 
formed in the sitting position, the patient’s head 
should be inclined 60° backward. This places the 
horizontal canal in a vertical plane and the other 
two semicircular canals in a more horizontal plane. 


The canal placed in the vertical plane is stimulated 
the most. When testing is done in the reclining 
position, the head should be elevated approxi- 
mately 30°. This places the horizontal canal in a 
vertical plane. 


e. When the EENT specialist is performing the 
caloric test, several facts should be recorded. The 
first fact is that of spontaneous nystagmus. If 
nystagmus is present before the caloric test is 
administered, it is recorded as “Spontaneous 
nystagmus present.” The direction of the quick 
component also is recorded. Following administra- 
tion of the caloric material, the time of onset and 
the duration of the nystagmus in time should be 
recorded. At least 5 minutes should elapse before 
the opposite ear is tested. 


f. The subjective responses of the patient also 
should be recorded. This should include nausea or 
vomiting associated with the examination and a 
statement of the patient’s subjective differences 
in the response between the two ears. Patients 


' often will say the testing caused a much more 


severe response in one ear than in the other ear. 

g. The use of Frenzel glasses is of benefit during 
caloric testing (fig. 11-7). These are special 
glasses containing a 20-diopter lens for both eyes 
and a light source which illuminates the iris and 
cornea better than could be seen without the use of 
these glasses. The 20-diopter lens keeps the patient 
from focusing on a particular object in the room, 
thus decreasing his ability to control the degree 
of nystagmus. 


11-11. Caloric Tests 
The caloric tests listed below are used most in 
the clinical situation. 

a. Modified Kobrak Calorics. The modified Ko- 
brak caloric test (fig. 11-7) is performed by in- 
jecting 5 cc of water at 34° C against the the 
posterior-superior portion of the tympanic mem- 
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Figure 11-7. Modified Kobrak caloric test. 


brane. This injection is performed by using a inside diameter of 3 mm. Normally, there is a 
5-cec syringe and a blunt-nosed needle with an 15- to 25-second latent period. Normal duration 
of nystagmus is 60 to 100 seconds. If the nystag- 
mus occurs before 15 seconds or lasts longer than 





Figure 11-9. Measuring nystagmus by electronystagog- 
Figure 11-8. Barany rotation test. raphy. 
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100 seconds, the vestibular apparatus is considered 
to be hyperactive. If the latent period is greater 
than 25 seconds and the duration less than 60 
seconds, the labyrinth is considered to be hypo- 
active. 

b. Hallpike Calorics. This method of labyrin- 
thine testing uses alternate cold and warm water 
caloric stimulation. This combination of testing 
allows the more accurate evaluation of differences 
that may exist between the two ears. In this exami- 
nation, each ear is douched for 40 seconds with 
water at 83° C, and after a waiting period of about 
5 minutes, with water at 44° C. Another appro- 
priate test period is allowed before examining the 
opposite ear. The latent period and the length of 
nystagmus are recorded for each stimulation. It 
is important to realize that the direction of the 
rapid response is away from the ear being tested 
when cold water is used, and toward the ear being 
tested warm water is used. 


11-12. Barany Rotation Test 


The patient is placed in a chair designed to rotate 
one revolution every 2 seconds (fig. 11-8). The 
chair is rotated for 20 seconds, then stopped 
abruptly. The duration of nystagmus is measured 
once the chair has stopped rotating. After a 5- 
minute waiting period, the chair is rotated in the 
opposite direction. Again, the duration of nystag- 
mus is obtained. This test has been replaced largely 
by caloric testing because it stimulates both laby- 
rinthine mechanisms equally and does not allow 
individual testing of each ear. 


11-13. Electronystagography (ENG) 

This is an electronic means of more accurately 
measuring nystagmus from caloric testing. This 
equipment, normally found only at testing centers 
or large hospitals, allows testing by the Hallpike 
method and electronic recording of the eye move- 
ments before, during, and after the Hallpike 
caloric test. See figure 11-9. 
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CHAPTER 12 


HEARING AIDS AND EAR MOLDS 





Section |. HEARING AIDS 


12—1. General 


A hearing aid is a miniature public address system 
which amplifies sound entering the ear. Most pa- 
tients who are socially handicapped due to hearing 
loss can be provided with some type of hearing 
aid which will increase their ability to hear and 
to understand conversation. It is important to 
realize that wearing a hearing aid does not mean 
the patient can hear or understand conversation 
well. The types and extent of hearing loss, the 
hearing aid worn, its state of repair, and the fit 
of the ear mold are the variables which determine 
how much benefit a particular hearing aid will 
provide the patient. The following discussion is 
meant to give the EENT specialist a basic under- 
standing of hearing aids and their function. 


12-2. Hearing Aid Components 


In general, a hearing aid consists of three parts: 
microphone, amplifier, and receiver. Sound enters 
the microphone, where it is converted to an elec- 
trical impulse. The amplifier provides amplifica- 
tion of this impulse which is transferred to the 
receiver. The receiver in turn transforms the elec- 
trical impulse back into sound. This sound is 
transmitted through the ear mold to the tympanic 
membrane. 


12—3. Types of Hearing Aids 


a. Body-Worn Aids. In the body-worn aid (fig. 
12-1), the microphone and amplifier are contained 
in a box worn on the chest. The receiver is attached 
to the ear mold. The distance of the microphone 
from the receiver allows a high degree of amplifi- 
cation in this type of aid. Because of feedback, 
behind-the-ear aids produce only moderate amplifi- 
cation. The miniaturization associated with ear 
level aids makes them more expensive than body 
aids with equal output. 

b. Eye-Glass Hearing Aids. Hearing aids built 
inside the frame of spectacles (fig. 12-2) are 
especially popular with individuals who are con- 
cerned with the cosmetic problem associated with 
hearing aids. High amplification with this type 
of aid is not possible because of the short distance 


between the microphone and the receiver. This 
aid also tends to be somewhat uncomfortable be- 
cause it weighs more than normal spectacles. The 
eye-glass aid costs more than body-worn aid. 

c. Behind-the-Ear Hearing Aids. In general, 
this type of aid (fig. 12-3) combines moderate cost 
with moderate amplification. It is particularly 
popular with women who cover the aid completely 
with their hair. 

d. In-the-Ear Hearing Aids. From the technical 
standpoint, the in-the-ear hearing aid (fig. 12—4) 
is probably the least flexible hearing aid. The dis- 
tance between the microphone and receiver is very 
short. This allows low amplification. Since the 
microphone is so small, there is no room for filter 
adjustments, allowing only a single stage of 
amplification and causing distortion of sound in 
some patients. 

e. Bone Conduction Aids. Hearing losses due to 
middle ear disease, such as destruction of the 
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Figure 12-1. Monaural body-worn hearing aid. 
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ossicular chain or otosclerosis, are conductive type 
’ losses, This type of loss is corrected better by a 
bone conduction aid than by the usual air conduc- 
tion aid. The bone conduction hearing aid (fig. 
12-5) has an oscillator which fits snugly against 
the mastoid bone. Sound is transferred from the 
oscillator to the mastoid bone directly to the inner 
ear, bypassing the poorly functioning middle ear 





Figure 12-2. Eye-glass hearing aid. 


apparatus. 


12—4. Monaural, Binaural, and CROS Aids 
Hearing aids can also be classified as monaural, 


binaural, or CROS aids. 


a. Monaural Aids. The monaural hearing aid 
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Figure 12-3. Behind-the-ear hearing aid. 





Figure 12-4. In-the-ear hearing aid. 


(fig. 12-1) provides amplification to only one ear. 
For most individuals requiring hearing aids, this 
provides the hearing aid of choice. It combines 
relatively low cost with the necessary required 
amplification for the usual patient. It can be ob- 
tained in any of the four types listed in paragraph 
12-3. 

b. Binaural Aids. Binaural hearing aids (fig. 
12-6) are usually prescribed in two separate 
situations. 





Figure 12-5. Bone conduction hearing aid. 


(1) The most common need for a binaural 
hearing aid is a very severe bilateral hearing loss. 
Binaural aids can be adjusted individually for each 
ear, increasing the patient’s ability to understand 
the input sound. Binaural aids are usually supplied 
in the body-worn aid or the eye-glass aid. 

(2) Binaural aids also benefit the individual 
who requires better discrimination of the direction 
of sound. A typical example is the executive sitting 
at a conference table with people speaking to him 
from both sides. 

ce. Contralateral Routing of Signals (CROS) 
Aid. The CROS hearing aid has been developed 
for patients who have one totally deaf ear. This 
aid is usually provided in the eye-glass configura- 
tion (fig. 12-2). In general, it picks up the sound 
coming from the deaf side and transfers it to an 
earphone placed in the nondeaf ear. The CROS 
aid provides directional location. 


12-5. Hearing Aid Characteristics 


Although hearing aids generally consist of the 
same components, their characteristics are highly 
variable depending upon the needs of the patient. 
Matching the characteristics of a particular hear- 
ing aid with the needs of the patient requires 
knowledge and skill. For this reason, hearing aids 
should be fitted either by competent audiologists 
or otolaryngologists. 

a. Peak Gain. Peak acoustic gain is defined as 





Figure 12-6. A body-type binaural hearing aid which pro- 
vides high amplification to this deaf child. 


the maximum gain possible at a given frequency 
by a particular hearing aid. An example is the 
hearing aid which provides 70 db of gain at 1,000 
cps, compared to a hearing aid which may provide 
40 db of gain at 1,000 cps. The peak acoustic gain 
at the different frequencies depends upon the need 
of the patient. The hearing aid should be pre- 
scribed to meet these needs. 


b. Average Speech Range Gains. The speech 
range lies between 500 and 2,000 cps. The average 
acoustic gain is defined as the amount of amplifica- 
tion a particular hearing aid will provide for the 
speech range. A patient who has SRTs of 70 db in 
both ears should be provided a hearing aid which 
supplies an average acoustic gain of at least 55 
db. In general, the prescribed hearing aid should 
increase the patient’s ability to hear conversational 
voices with an SRT of at least 15 db. 


c. Frequency Response. Hearing aids do not 
amplify all frequencies equally. They are designed 
to provide maximal amplification for those fre- 
quencies in which the patient has the most loss. 
An example is the patient who has normal hearing 
at 250 cps but a severe sloping hearing loss with 
80 db of hearing loss at 2,000 cps. The frequency 
response of the hearing aid fitted to this patient 
should provide much higher amplification at 2,000 
cps than it does at 250 cps. 


12-6. Acoustic Output 


Acoustic output is defined as the sum of the input 
sound plus the acoustic gain. If a conversational 
tone reaches the microphone of a hearing aid at 
a sound pressure level of 50 db and the amplifier 
of that hearing aid amplifies the sound another 
50 db, the acoustic output would be 100 db. Most 
hearing aids allow adjustments of both the amplifi- 
cation and acoustic output depending upon the 
needs of the patient. The maximum acoustic output 
is defined as the highest sound pressure level that 
the particular hearing aid can produce at the 
receiver. This provides a built-in safety factor. 
Without this safety factor, intense input sounds 
provided with the amplification of a hearing aid 
would cause considerable discomfort for the pa- 
tient and might cause further damage to the hear- 
ing mechanism. Most hearing aids have a maxi- 
mum acoustic output of about 135 db. A hearing 
aid is said to be “‘overdriven” when the sound 
input plus the acoustic gain is greater than the 
acoustic output. This causes sound distortion that 
increases the patient’s inability to understand 
what he hears. 


12-7. Considerations in Proper Fitting of Aids 


The proper fitting of a hearing aid requires much 
more than supplying an amplifying device to a 
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patient with a hearing problem. All patients with 
a significant hearing loss should be evaluated first 
by an otolaryngologist. Then, if a hearing aid is 


deemed advisable, the patient should be referred 
to a competent audiologist and a hearing aid fitted 
which is best for him. 


Section Il. THE EAR MOLD 


12—8. General 


The efficiency of a hearing aid is no greater than 
the ear mold with which it is used. Since no two 
ears are alike, the ear mold must be tailored to 
the patient’s ear. It must hold the earphone or 
sound conduction tubing in place and direct the 
amplified sound toward the eardrum. It must seal 
the external auditory canal to prevent escape of 
sound pressure back around the ear mold. Ampli- 
fied sound which escapes around the ear mold 
and reaches the microphone of the hearing aid 
will cause feedback. Ear molds are custom-made 
from impressions taken of the ear. If the EENT 
specialist is assigned to a facility which provides 
this service, he may be called upon to perform the 
impression portion of the procedure. 


12-9. Technique of Taking the Ear Mold Im- 
pression 

Ear molds are manufactured from a model of the 

external auditory canal called the impression. The 

technique for taking an impression is as follows: 

a. The external auditory canal is cleansed care- 
fully of all cerumen and debris. 

b. A small pledget of cotton is inserted gently 
into the external auditory canal down to the 
tympanic membrane. This protects the tympanic 
membrane from the pressure of the impression 
material. 

c. The patient should be placed in a comfortable 
supine position with the involved ear turned 
upward. 
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d. The impression material is prepared accord- 
ing to the instructions contained with the material 
being used. 

e. The impression material is placed gently in 
the external auditory canal. Sufficient impression 
material should be used to fill the external auditory 
canal and concha and extend to the periphery of 
the auricle. 


f. The impression material is allowed to solidify 
and then is removed. 


g. Depending upon the type of impression ma- 
terial used, it is usually wrapped in a damp rag 
or other damp container and given to the person 
who makes the permanent mold. If the impression 
is to be mailed, it should be packed carefully to 
prevent damage in shipment. 


12-10. Replacement and Repairs 


Generally only class II hospitals can make ear 
molds. When an active duty patient comes to the 
ENT clinic of a class I hospital for repair of a 
hearing aid or replacement of an ear mold, the 
examiner should find out first where the unit was 
fitted originally. Most likely it was fitted by the 
Army Audiology and Speech Center at Walter 
Reed General Hospital. If the patient’s fitting was 
done at that center, a copy of his ear mold should 
be on file there. Accordingly, appropriate informa- 
tion about the patient is obtained and a letter re- 
questing the needed replacement for him is sent 
to the Army Audiology and Speech Center, Walter 
Reed General Hospital, Washington, D.C. 20012. 


CHAPTER 13 


ANATOMY AND PHYSIOLOGY OF THE NOSE AND SINUSES 


Section 1. ANATOMY OF THE NOSE 


13—1. General 


The nose serves many purposes. It provides a 
passageway for air during respiration and condi- 
tions the air entering the lower respiratory tract. 
It contains the organ of smell. It provides the open- 
ings which allow drainage and pressure equali- 
zation in the middle ear and sinuses. The nose con- 
sists principally of two parts, the external nose 
and the internal nose. 


13—2. External Nose 


a. The external nose comprises the skeletal 
framework which makes up the nasal contour. It 
is covered by a thin layer of subcutaneous tissue 
and skin. 

b. The flexible tip of the nose is called the apex. 
It consists of cartilage and fibro-fatty tissue. The 
root of the nose is that inflexible portion of the 
nose connected to the forehead. The dorsum of 
the nose is that area between the tip and root of 
the nose on the upper surface. 


c. A thorough knowledge of the nasal frame- 
work is important if one becomes involved in the 
surgical or medical treatment of diseases and 
injuries of the nose. As shown in figure 13-1, 
several bones make up the bony framework. The 
nasal bone attaches to the frontal bone, to the 
nasofrontal process of the maxillary bone, and, in- 
ternally to the perpendicular plate of the ethmoid 
bone. The lower flexible portion of the nose con- 
sists of the upper lateral cartilage, the cartilag- 
inous nasal septum, and the minor alar cartilage. 
The lower lateral cartilage is divided into lateral 
and medial crura. Fibro-fatty tissue closely at- 
tached to the lower lateral cartilage forms the 
remainder of the nasal rim forming the contour 
of the naris. 


13—3. Entrance of the Nose 


The entrance of the nose is called the narris (fig. 
13-2). They are divided by the cartilaginous 
septum. The naris leads into the nasal vestibule 
which comprises the anterior-most portion of the 


internal nose. The nasal vestibule is lined by skin 
containing hair. This part of the nose is responsi- 
ble for filtering large contaminating particles 
from the air. Posterior to the nasal vestibule, 
the internal nose is lined by mucus-secreting 
membranes. 


13—4. Internal Nose 


a. General. The internal nose is separated into 
two chambers by the nasal septum. The lateral 
wall of the nose (fig. 18-2) contains the nasal 
turbinates and orifices for the maxillary sinus, 
frontal sinus, eustachian tube, and tear ducts. The 
superior portion of the nose contains the orifices 
of the ethmoid sinuses, the area of olfaction (the 
area of smell), and posteriorly-superiorly the 
orifice of the sphenoid sinus. The posterior por- 
tion of the nose, called the posterior choana, 
empties into the nasopharynx. 

b. Nasal Septum. The nasal septum (fig. 18-3), 
which divides the two chambers of the nose, con- 
sists of cartilage in its anterior one-half and bone 
in approximately the posterior one-half. It 
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Figure 18-1. Nasal skeletal framework. 
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Figure 13-2. Lateral wall of the internal nose. 
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Figure 13-3. Nasal septum, with mucoperiosteum removed to show the relationship of septal bones and cartilage. 


attaches to the palatal bone inferiorly, to the nasal 
bone and frontal bones superiorly, and to the 
sphenoid bone posteriorly. The nasal septum is 
easily injured at birth or any time during life 
of the individual. Often, it contributes to difficulty 
in breathing through the nose and to external 
deformities of the nose. Operations on the nasal 
septum are performed to correct these two prob- 
lems. A plexus of blood vessels at the anterior 
portion of the nasal septum called Kiesselbach’s 
plexus is the most frequent site of nosebleeds. 
c. Lateral Wall of the Nose. The lateral wall 
of the nose (fig. 13-2) contains two large folds 
and one small fold called turbinates (concha). 


The inferior turbinate is readily visible upon in- 
spection through the nasal vestibule. The opening 
of the nasal lacrimal duct lies beneath the inferior 
turbinate. Above the inferior turbinate is a smaller 
turbinate called the middle turbinate. The open- 
ings of the maxillary sinus, anterior ethmoid 
sinuses, and frontal sinus lie beneath the middle 
turbinate. The superior turbinate is a much 
smaller fold lying above the middle turbinate. 
Occasionally, openings to the posterior ethmoid 
air cells are beneath the superior turbinate. The 
superior and lateral superior portion of the nasal 
chamber contains the sensory cells for the sense 
of smell. 
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Section Il. ANATOMY OF THE SINUSES 


and 13-4). There are approximately 12 sinuses 
on each side. The number varies considerably due 


13—5. General 


The sinuses are irregular 


tained 


air spaces con 


mostly to variations in the ethmoid group of 


within bone adjacent to the nose (figs. 13—2, 13-3, 
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. Sinuses. Occasionally, the frontal and sphenoid 
sinuses may fail to develop. The frontal sinus may 


develop on one side and not on the other. 


13-6. Maxillary Sinus (Antrum) 


The maxillary sinuses (fig. 13—4) are contained 
im the maxillary bone lateral to the nose and below 
the eye. The largest of the sinuses, they are the 
first to develop. Evidence of maxillary sinus de- 
velopment is present at birth. At birth, the sinus 
is about the size of a pea. The maxillary sinus 
communicates with the nose through the maxillary 
ostium located beneath the middle turbinate. 


13—7. Frontal Sinus 


The frontal sinus (fig. 13—4) is contained entirely 
within the frontal bone of the skull. It covers the 
area above the eyes and varies considerably in size. 
One or both frontal sinuses may fail to develop. 
This does not constitute an abnormality. The 
frontal sinus communicates with the nose through 
the frontal sinus duct which opens beneath the 
middle turbinate. 


Section Ill. PHYSIOLOGY OF 


13-10. General 


The nose has four primary functions. It constitutes 
the natural airway for respirations. It contains the 
olfactory organ of smell. It warms and moistens 
inspiratory air. It filters foreign particles from 
the inspired air. 


13—11. Olfactory Function 


The sense of smell in man is extremely acute. 
It can perceive certain odors in dilutions as small 
as 0.005 micrograms per liter of air. The olfactory 
area lies in the superior portion of the nasal 
chambers. It consists of specialized sensory cells 
which, when stimulated, transmit their impulses 
to the olfactory nerve. The olfactory nerve is the 
first cranial nerve. Impulses are transmitted 
through these nerves directly to the brain. 


13-12. Air-Conditioning Function 


The mucosa of the nasal cavity is extremely rich 
in blood supply. Likewise, it contains a large 
number of secretory cells which keep the mem- 
branes damp. Inspired air is warmed and 
dampened during its passage through the nose. 
This tends to condition inspired air to the require- 
ments of the membrane surfaces of the lungs. 


13-13. Cleansing Function 
The large hairs in the vestibule of the nose tend 


13-8. Sphenoid Sinus 


The sphenoid sinus (fig. 18-3) is contained in the 
sphenoid bone at the posterior-superior limits of 
the nasal cavity. This sinus is closely associated 
anatomically with the pituitary gland, internal 
carotid arteries, and the second, third, fourth, - 
and fifth cranial nerves. The ostium is located in 
the anterior wall of the sinus just medial to the 
superior turbinate. 


13—9. Ethmoid Sinuses 


The ethmoid sinuses consist of a variable number 
of air cells lying just lateral to midline and ex- 
tending from the frontal bone anteriorly to the 
sphenoid bone posteriorly. Some of these air cells 
intercommunicate with the other air cells and 
communicate with the nasal cavity through a 
variable number of ethmoidal ostia. The ethmoid 
sinuses are closely related to the anterior lobe of 
the brain, being separated from the brain in some 
areas by bone which is less than a millimeter thick. 


THE NOSE AND SINUSES 


to filter larger particles from the inspired air. 
Also, the mucosa of the nose contains a specialized 
type of ciliated epithelium. Cilia are microscopic 
hairs attached to individual cells. These hairs have 
a natural movement which causes secretions to 
flow toward the back of the nose into the throat. 
As inspired air circulates through the nose, 
smaller foreign particles in the air tend to filter 
out onto the damp mucous membranes. These 
particles flow with nasal secretions into the back 
of the throat where they are either swallowed 
or expectorated. 


13-14. Concept of the Natural Airway 


The nose constitutes the natural airway for 
passage or air into the lower respiratory tract. 
This concept originates in the fact that newborn 
infants frequently are incapable of breathing 
through their mouth. Breathing through the 
mouth is a learned phenomenon. 


13-15. Physiology of the Sinuses 


The sinuses have no known physiological func- 
tion. The sinus cavities contain much the same 
type of covering as the nasal chambers. The 
epithelium of the sinuses contains ciliated cells 
which tend to sweep sinus secretion toward the 
natural ostium of the particular sinus. The sinuses 
do not contain olfactory cells. 


CHAPTER 14 


EXAMINATION AND DISEASES OF THE NOSE AND SINUSES 





14-1. General 


The nose and sinuses are very closely related. 
Disease processes affecting one area usually over- 
lap into one or more of the adjoining areas. For 
this reason, the nasal and sinus examinations are 
usually performed at the same time. It must be 
borne in mind, however, that contrary to popular 
lay opinion, the physician is unable to look directly 
into the sinuses during a nasal examination. As 
explained in paragraph 14—5, indirect means are 
employed for this examination. 


14-2. External Examination 


The external nose is examined for obvious de- 
formity. In nasal fractures, palpation of the nasal 
bones (fig. 14-1) will help to reveal the extent of 
injury. Crepitation is the sensation felt when 
pieces of bone rub against one another. The maxil- 
lary, frontal, and anterior ethmoid sinuses are 





Figure 14-1. Palpating the nose for deformity and crepita- 
tion. 
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Figure 14-2. Checking for tenderness of maxillary sinus. 


checked for tenderness by digital (finger) pres- 
sure directly over the sinus areas (figs. 14-2 and 
14-3). 


14~3. The Intranasal Examination 


The head mirror is a valuable aid in performing a 
successful intranasal examination (fig. 14-4). It 
allows the examiner to focus a small beam of light 
wherever it is needed and still use both hands to 
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Figure 14-8. Checking for tenderness of frontal and 
anterior ethmoid sinus. 
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Figure 14-4. Anterior rhinoscopy using the nasal speculum. 


assist in the performance of the examination. The 
anterior portion of the nose is examined by use of 
the nasal speculum. The speculum should always 
be held in the left hand. Care should be taken not 
to exert undue pressure on the naris. The anterior 
nasal examination usually allows visualization of 
the anterior one-half of the nasal septum and an- 
terior portions of the inferior and middle tur- 
binates. When necessary, a vasoconstrictor, such 
as one-quarter percent Neosynephrin, can be used 
to shrink the nasal membranes and allow a more 
thorough examination of the chambers of the nose. 
Secretions and other obstructing material can be 
suctioned using either a Frazier or a Barron suc- 
tion tip. 


14—4. Indirect Nasopharyngoscopy 


The EENT specialist is not expected to perform 
this examination. Several methods are available to 





Figure 14-5. Indirect nasopharyngoscopy using a palatal 
retractor. 


14—2 





Figure 14-6. Indirect nasopharyngoscopy using rubber 
catheters for palatal retraction. 


the physician for this examination. The one used 
most is the indirect mirror examination of the 
nasopharynx. The patient is asked to breathe 





Figure 14-7. Water’s view of the mazillary sinuses demon- 
strating a fluid level on the right maxillary sinus. 





Figure 14-8. X-ray demonstrating an osteoma of the 
frontal sinus. 


through both his nose and mouth. The tongue is 
depressed with a tongue blade. A small mirror is 
placed gently beyond the posterior edge of the soft 
palate. Then, using reflected light from the head 
mirror, the examiner can visualize adequately the 
posterior aspect of the nasal chambers (fig. 7-4). 
Care must be taken not to touch the base of the 
tongue because that will cause gagging. A more ex- 
tensive examination can be performed by anesthe- 
tizing the inside of the nose, oropharynx, and naso- 
pharynx with a suitable topical spray. Then the 
soft palate can be retracted forward by using 
either a palatal retractor (fig. 14-5) or a size 12 
French rubber catheter extending through the 
nose, out the mouth and retracted (fig. 14-6). 


14—5. Transillumination of Maxillary and Fron- 
tal Sinuses 


Since the sinus cavities cannot be visualized by 
direct means, some form of indirect examination 
must be used. This consists of shining a bright 
light through the maxillary and frontal sinuses. 





Figure 14-9. Lateral view of the skull demonstrating a 
tumor of the sphenoid sinus. 


First, the room is darkened. For examination of 
the maxillary sinuses, the light is placed inside 
the patient’s mouth and he is asked to purse his 
lips around the light source. The light source then 
can be seen over the maxillary bones of the face. 
Fluid levels in the maxillary sinuses or large 
tumors can be displayed by this examination. 
Transillumination of the frontal sinuses can be 
done by placing the light source against the junc- 
tion of the supraorbital ridge with the nasal bone. 


14—6. X-Ray Examinations 


X-ray examination of the nose and paranasal 
sinuses aids in the diagnosis of fractures, tumors, 
and infections. While transillumination provides 
some information of the status of the maxillary 
and frontal sinuses, the use of X-ray is much 
more diagnostic (figs. 14-7 and 14-8). The 
osteoma shown in figure 14-8 is a benign tumor 
of bone which, like frontal sinusitis, can cause 
frontal headache. Except for surgery, X-ray is the 
only means available for accurate examination of 
the ethmoid and sphenoid sinuses (fig. 14-9). 


Section Il. TRAUMA OF THE NOSE AND FACE 


14-7. General 


Lacerations and fractures of the nose, face, and 
mandible are seen often in the ENT clinic. The 
patient who has suffered severe facial trauma may 
require extensive therapy and hospitalization. The 
EENT specialist should be aware of the following 
factors which are of prime importance in evaluat- 
ing patients with severe facial trauma. In rare 
instances, he may be the first member of the 
medical team to see these patients and he should 
be able to recognize emergencies. 


a. Severe Hemorrhage. The area of the face is 
very vascular. Even small lacerations of the face 
tend to bleed excessively. If a physician is not 
readily available, the EENT specialist should be 
capable of applying an appropriate pressure dress- 
ing to control hemorrhage (fig. 14-10). 

b. The Airway. Severe facial trauma such as 
that associated with fractures or burns may be 
accompanied by difficulty in breathing. The cause 
of this respiratory distress could be hemorrhage 
in the mouth or nose, swelling from hematoma or 
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Figure 14-10. Pressure dressing of the face. 


edema, or obstruction due to a severely fractured 
mandible. Establishing an airway and keeping the 
airway free from blood or other obstructing ma- 
terial may be a lifesaving procedure. An oro- 
pharyngeal airway (fig. 14-11) can be inserted 
easily. Then the hypopharynx and area of the 
larynx can be suctioned and kept free of obstruct- 
ing material. A physician should be summoned 


immediately to evaluate the patient for emergency 
tracheostomy. 


14—8. Nasal Fractures 


Nasal fractures caused by blunt trauma vary 
considerably in the degree of injury. Many frac- 
tures of the nose are not accompanied by deform- 
ity and require little therapy. Fractures of the nose 
are associated with much tenderness and swelling 
of the nose and soft tissue below the eyes (fig. 
14-12). This swelling is due to expanding hema- 
toma formation. If a physician is not readily 
available, the application of cold compresses may 
help to stem hematoma formation and make the 
patient more comfortable. Nasal fractures which 
require approximation of the fracture fragments 
frequently can be treated in the clinic. In the co- 
operative patient, the physician can anesthetize 
the nose, approximate the fracture fragments, and 
splint the nose by packing. The application of 
external splints is sometimes required. Untreated 
nasal fractures may result in considerable nasal 
deformity (fig. 14-13). See chapter 15 for treat- 
ment of nasal fractures. 


14-9. Epistaxis 


a. General. Epistaxis is a medical term mean- 
ing “bleeding from the nose.” The most frequent 
cause of nasal hemorrhage is nose-picking. How- 
ever, trauma, nasal infections, foreign bodies, 
violent exertion, malignant and nonmalignant tu- 
mors, hypertension, and leukemias also are fre- 
quently associated with nasal hemorrhage. There 
are many other lesser causes. For this reason, all 
cases of recurrent nosebleed or severe hemorrhage 
should be evaluated by a physician. 





Figure 14-11. Oropharyngeal airway in place, with a dupli- 
cate airway beside the patient’s head. 
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Figure 14-12. Patient with fractures of the nose, midface 
and mandible due to an automobile accident. 





Figure 14—13. Saddle nose deformity due to old trauma. 


b. Treatment. Luckily, most nasal hemorrhages 
occur from rupture of one of the small vessels in 
Kiesselbach’s plexus on the anterior portion of 
the nasal septum. Hemorrhage from this area can 
be controlled by pinching the lower lateral car- 
tilages against the nasal septum. Light packing 
of the anterior portion of the nose may be required 
in the more severe cases. Bleeding from other 
areas of the nose can be much harder to control. 
Arterial hemorrhages occurring in the posterior 
portion of the nose may be of such magnitude as 
to cause severe shock or even death. In severe 
arterial nosebleeds, packing of the entire nose 
may be necessary. The use of posterior packs, as 
outlined in paragraph 15-6, may also be required. 


14-10. Sinus Barotrauma 


The causes of sinus barotrauma are essentially the 
same as found in barotrauma of the middle ear. 
If the draining ostium of the involved sinus is 
plugged and the patient experiences a rapid change 
in barometric pressure, various degrees of injury 
are possible. The patient experiences severe pain. 
If the pressure change is great enough, hemor- 
rhage in the sinus will occur. The diagnosis is 
made by the history and X-ray findings. Treat- 
Ment consists of nasal decongestant such as nose 
sprays and oral medication. Antibiotics may be 
given to guard against secondary infection. 


14-11. Lacerations of the Face 


Except in the mass casualty situation, all facial 
lacerations should be evaluated and repaired by a 


physician. The extent of lacerations largely de- 
termines the therapy. Small lacerations may not 
require more than cleansing and placing of a 
bandage. Lacerations involving the eyelids require 
much skill for accurate repair. One must be cer- 
tain that the eyeball itself has not been injured. 
Severe lacerations of the face may be associated 
with injury to the facial nerve. This nerve supplies 
all the muscles of facial expression. If the problem 
is recognized, the facial nerve can be repaired to 
allow return of function of the involved muscles. 
Primary repair of facia] lacerations may be de- 
layed for several hours without endangering the 
patient. If it is necessary to delay repair of the 
laceration, the EENT specialist should cleanse the 
lacerated area with surgical soap and apply a 
sterile pressure dressing (fig. 14-10). 


14—12. Facial Fractures 


a. General. Fractures involving the facial bones 
or mandible are caused by severe forms of blunt 
trauma and penetrating wounds. This type of 
fracture usually occurs with automobile accidents, 
falls against hard objects, missile injuries, or 
trauma associated with fights. Because-of swelling 
of the soft tissues of the face, these fractures may 
be difficult to recognize (fig. 14-12). If the frac- 
tures remain unrecognized until bony healing has 
occurred, the patient may be left with permanent 
facial deformity, malocclosion of the teeth, or 
diplopia (double vision). 

b. Midfacial Fractures. Fractures of the mid- 
face include all fractures occurring from a level 
at the base of the nose downward to the maxillary 
toothbearing surfaces. The extent of the fracture 
may vary from a small nondisplaced crack in the 
maxillary bone to complete comminution of the 
bones of the midface. 





Figure 14-14. Maxillary tripod fracture. 
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Figure 14-15. La Forte fractures types I, II, and III. 





Figure 14-16. Patient with intermazillary wire fixation of 
a mandibular fracture. 
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(1) Tripod fracture. This term is applied to 
a fracture involving the lateral portion of the 
maxillary bone, the frontal zygomatic suture, and 
the zygomatic arch (fig. 14-14). Variable degrees 
of displacement of the fracture may be present. 
Treatment consists of open reduction and wiring 
of the fracture fragments in the operating room. 

(2) Blowout fracture. This term applies to 
fractures of the floor of the orbit. Such a fracture 
is caused by a blunt injury to the eyeball which 
increases the pressure inside the orbit, causing the 
orbital floor to cave into the maxillary sinus. 
Examination of the patient reveals enophthalmus 
and diplopia. Surgical reduction of the fracture in 
the operating room is the treatment of choice. 

(3) Zygomatic arch fracture. Blunt injury 
to the zygomatic arch may cause this structure 


to cave in. Examination will reveal a palpable 
depression of the zygomatic arch and difficulty in 
opening the mouth. Therapy consists of open re- 
duction of the fracture in the operating room. 

(4) La Forte fractures. This term applies to 
a group of fractures of the midface (fig. 14-15) 
which causes separation of the toothbearing maxil- 
lary fragment from the remainder of the face. 
The severity depends upon the degree of displace- 
ment of the fragments and the degree of com- 
minution. This group of fractures comprises the 
most serious midfacial fractures and may require 
extensive, prolonged therapy. Open reduction with 
wire fixation of the fracture fragments in the 
operating room usually is required. 


c. Mandibular Fractures. Fractures of the 
mandible are more common than midfacial frac- 
tures. These fractures may be displaced or non- 
displaced, simple or comminuted, or compound. 
Nondisplaced fractures of the mandible usually 
can be treated in the clinic by intermaxillary wire 
fixation of the fragments (fig. 14-16). Displaced 
fractures may require open reduction and wire 
fixation in the operating room. The term “com- 
minuted” applies to those injuries in which multi- 
ple fracture fragments are present. A compound 
fracture is one which is associated with laceration 
of the overlying soft tissue and resultant con- 
tamination of the fracture site. 


Section Ill. DISEASES OF THE NOSE 


14—-13. General 


This section contains a description of those com- 
mon disorders of the internal nose usually seen in 
the ENT clinic. 


14—14. Acute Rhinitis 


a. General. Acute rhinitis is a general term 
applied to acute inflammation of the mucosa of 
the internal nose characterized by redness and 
swelling. Symptoms consist of nasal irritation, 
sneezing, and rhinorrhea. For viral and bacterial 
diseases to begin in the nose, there must be an 
associated failure of one or more of the protec- 
tive mechanisms, The epithelium, with its mucus 
secretions and cilia, protects the internal nose 
from the entrance of infection. Changes in the 
normal nasal secretions are due to such factors 
as extreme dryness in the environment, intranasal 
deformities, or temperature extremes of coldness 
or warmness of environment. Cilia movement de- 
pends upon a normal degree of dampness and a 
temperature maintained between 18° and 40° C. 
Temperature variations beyond these limits result 
in loss of the normal ciliary movement. Breaks 
in the nasal mucosa from dryness or trauma will 
allow the entrance of pathogenic viral or bacterial 
agents. 

b. Viral Rhinitis. Viral diseases of the nose are 
commonly referred to as “colds.” The variety of 
possible viral infections probably number in the 
hundreds. Symptoms consist of nasal irritation, 
nasal blockage, and a profuse, thin, clear rhinor- 
rhea. Symptoms normally last 2 to 10 days. Re- 
covery from colds is spontaneous. There is no 
specific treatment for viral diseases. Aspirin, 
fluids, and rest provide symptomatic relief. 

c. Bacterial Rhinitis. Bacterial infections of the 
internal nose produce far more serious symptoms 
than their viral counterparts. Symptoms include 
an elevated temperature, pain in the nose, variable 


degrees of nasal blockage, and malaise. Viral infec- 
tions frequently predispose to bacterial infections 
which may be considered a complication of a viral 
rhinitis. The bacterial infection may spread to the 
surrounding nasal sinuses or to the middle ear. 
They may spread down the respiratory tract to 
involve the oropharynx, tonsils, or larynx. Strep- 
tococci, staphylococci, pseudomonas, and influenza 
bacillus are the most common infecting agents. 
Treatment consists of identifying the bacteria by 
culture techniques and instituting the proper anti- 
biotic therapy. Aspirin, fluids, and rest are ad- 
juncts to therapy. 


14—15. Hypertrophic Rhinitis 


Hypertrophic rhinitis is a disease of unknown 
etiology in which the membranes of the nose be- 
come chronically swollen. This causes variable de- 
grees of nasal blockage. Predisposing factors may 
include a chronic allergy, nutritional imbalance, 
endocrine imbalance, or chronic irritation. Oral 
and topical decongestants may produce some re- 
lief. The physician may also prescribe cortisone 
preparations. 


14-16. Atrophic Rhinitis 


Atrophic rhinitis is a condition of the internal 
nose in which the membranes become very thin. 
This is due to loss of the underlying supporting 
soft tissue of the mucosa. It causes an abnormal 
increase in the amount of space in the nasal 
chambers. Membrane surfaces of the internal nose 
become very dry and crusted. Recurrent, chronic 
bacterial infection of these membranes then takes 
place. A bad odor is caused by the crusting and 
chronic infection. There is no known cure for this 
problem. Saline douches and humidification of 
the environment decrease the symptoms some- 
what. The ENT physician may prescribe frequent 
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Proetz displacements to be performed by the 
EENT specialist. 


14-17. Allergic Rhinitis 


Allergies involving the nose are very common. 
Symptoms of sneezing, itching, nasal discharge 
and obstruction are typical of nasal allergy. If 
the allergy involves areas other than the nose, one 
may see redness and tearing of the eyes, associated 
diseases of the chest such as asthma, and skin 
lesions such as hives. Allergies related to plant 
pollens are seasonal. Chronic allergic disorders 
are usually associated with house dust or animal 
danders (small scales from hair or feathers). 
Treatment with antihistamines or decongestants 
usually provide symptomatic relief. Desensitiza- 
tion of the specific allergy by using a series of 
injections also provides a means of relief. Indi- 
viduals with allergic rhinitis often develop com- 
plications related to infections of the sinuses or 
middle ear, 


14-18. Nasal Polyps 


Polyps are soft, benign tumors of the nasal mu- 
cosa caused by chronic nasal allergy. The problem 
. usually occurs in both nasal chambers simul- 
taneously. Polyps consist of grape-like clusters of 
pale edematous tissue hanging from the area of 
the middle meatus. The removal of polyps, a com- 
mon procedure in the ENT clinic, is described 
in paragraph 15-8. 


14-19. Intranasal Foreign Body 


Intranasal foreign bodies are most commonly seen 
in children, but they can be found in any age 
group. In a child, the foreign body is usually the 
result of the child pushing something into his 
nose, Children often will not bring this problem 
to the attention of the parents. For the first few 
days, there will be clear drainage from the side 
of the nose involved. This later becomes purulent 
due to a secondary bacterial infection. After days 
or weeks, the foreign body may become encased 
in secretions and fibrous tissue and the symptoms 
of nasal drainage may disappear. Frequently, 
these foreign bodies are only found on routine 
examination of the nose. Foreign bodies in adults 
result from sneezing or vomiting food particles 
into the back of the nose. Most foreign bodies can 
be removed successfully in the ENT clinic. 


14—20. Other Diseases of the Internal Nose 


The internal nose may be the site of other diseases 
such as tuberculosis, syphilis, diphtheria, and 
multiple benign and malignant tumors. All chronic 
symptoms related to the nose should be evaluated 
by a physician. 


14—21. Nasal Septal Deformity 


a. The majority of curvatures or deformities 
of the nasal septum probably result from trauma. 
This can occur any time from birth on through 
life. 

b. Deformities of clinical significance cause 
symptoms of nasal obstruction. Symptoms may be 
unilateral or bilateral, depending upon the extent 
of deformity. 

c. Treatment is surgical. Septoplasty or sub- 
mucous resection, performed in the operating 
room, is designed to relieve the nasal obstruction. 


14—22. Septal Perforation 


a. Perforations of the nasal septum can be 
caused by trauma, infection, tumor, or as a com- 
plication of septal surgery. The edges of the 
perforation tend to be chronically crusted and 
bleed easily. A whistling noise with respirations 
is associated with small perforations. 

b. Small perforations can be closed surgically. 
Rarely can large perforations be surgically closed. 
Treatment of large perforations is symptomatic 
with bland ointments or saline douches to relieve 
crusting. 


14—23. Septal Hematomas 


Hematomas of the nasal septum are caused by 
trauma or as a complication of nasal surgery. 
The hematoma itself is not dangerous and, in the 
absence of infection, it would slowly absorb spon- 
taneously. Unfortunately, septal hematomas tend 
to become infected easily, forming a septal abscess. 
For this reason, most physicians elect to evacuate 
septal hematomas by incision and drainage. 


14—24. Septal Abscess 


Abscesses of the nasal septum are particularly 
dangerous. Infection in this area can spread intra- 
cranially to result in death of the patient. Symp- 
toms consist of pain, elevated temperature, an- 
orexia, malaise, and nasal obstruction. Incision 
and drainage is the treatment of choice. Antibi- 
otics are usually given as an adjunct to therapy. 


Section IV. DISEASES OF THE SINUSES 


14—25. General 


Sinus disease is closely related to diseases involv- 
ing the nose and throat. Viral and bacterial dis- 
eases that might begin in the tonsil easily can 
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spread to the adenoid and mucosa of the naso- 
pharynx and nose. The disease can spread to the 
individual sinuses, causing variable degrees of 
discomfort. Occasionally, a single sinus may be- 


come infected and require therapy pointed toward 
just the area of involvement. Likewise, tumors 
involving the nose can spread very easily to one 
or more of the sinuses. Conversely, tumors begin- 
ning in the sinus can spread to other sinuses and 
to the nose. The problems discussed in this section 
are those seen most in the ENT clinic. 


14—26. Maxillary Sinusitis 


a. General. Maxillary sinusitis is usually due 
to spread of infection from the nasal cavity 
through the maxillary ostia into the sinus. How- 
ever, 10 percent of the infections in the maxillary 
sinus are of dental origin. The canine and molar 
teeth have root projections which push up into 
the maxillary sinus. Infections involving the teeth 
can spread to the maxillary antrum. Occasionally, 
tooth extraction results in removing a piece of the 
floor of the sinus, allowing infection to ascend 
into the sinus from the mouth. Treatment of maxil- 
lary sinusitis includes the treatment of the under- 
lying cause of the infection. 

b. Acute Mazillary Sinusitis. Acute inflamma- 
tion of the membranes lining the maxillary sinus 
can be caused by any of the pathogenic bacterial 
and viruses which have been implicated in upper 
respiratory infections. In bacterial infections of 
the sinus, acute pain and tenderness are usually 
present over the maxillary bone in the cheek. The 
pain tends to fluctuate in severity; however, it 
may simulate a severe toothache. Diagnosis de- 
pends upon findings of clouding or an air fluid 
level in the involved sinus by X-ray (fig. 14-8). 
Treatment consists of antibiotics, decongestants, 
humidification, bedrest, and a high oral fluid 
intake. Acute episodes usually clear within 10 
days. Occasionally, the physician may elect to 
irrigate the maxillary sinus. This procedure is 
outlined in paragraph 15-9. 

c. Chronic Maxillary Sinusitis. Repeated infec- 
tions of the maxillary sinus may result in estab- 
lishing a deep-seated chronic infection. When this 
occurs, the mucosal lining of the sinus becomes 
thickened and scarred with loss of normal cilia 
(fig. 14-17). This allows more frequent exacerba- 
tions of acute infection. The acute exacerbation 
should be treated as outlined in b above. Depend- 
ing upon the extent of the problem, the physician 
may undertake some form of surgical therapy 
such as making a large opening between the nose 
and sinus beneath the inferior turbinate. Other 
surgical procedures normally require admission 
to the hospital with surgery being performed in 
the operating room. 


14—27. Frontal Sinusitis 


a. General. When the frontal sinuses become 
acutely infected, the patient experiences severe 





Figure 14-17. X-ray of chronic maxillary sinusitis with 
membrane thickening in both maxillary antra. 


pain and tenderness just above the eyes. X-rays 
are the most valuable adjunct to making the 
proper diagnosis. Other than the usual antibiotic 
and decongestant therapy, the physician may elect 
to perform Proetz displacements in an attempt 
to promote better drainage from the sinuses. This 
procedure is outlined in paragraph 15-7. Also, 
the physician may attempt to cannulate and irri- 
gate the frontal sinus by its natural ostium. 

b. Complications. Occasionally, acute infections 
of the frontal sinus may destroy areas of bone 
either in front of or posterior to the sinus. If the 
infection invades anteriorly through the bone, an 
abscess may form on the forehead above the eyes. 
If the infection destroys the posterior plate of 
bone, acute meningitis and abscess of the frontal 
lobe of the brain may occur and result in death. 
Another complication is that of infections spread- 
ing in the frontal bone itself. This condition, 
known as frontal osteomyelitis, may require ex- 
tensive medical and surgical] therapy. 


14—28. Ethmoiditis 


a. One or more of the ethmoid air cells may 
become infected, resulting in the disease known 
as ethmoiditis. The symptoms vary depending 
upon which cells are involved. The patient may 
complain of severe pain at the base of the nose 
or between the eyes, or a deep-seated pain inside 
the head. The diagnosis is not readily apparent. 
Intranasal examination may reveal purulent ma- 
terial in the nose on the side involved. X-rays are 
usually beneficial but occasionally they fail to 
readily reveal the area of infection. 
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b. When the diagnosis is made, treatment of 
the acute disease consists of antibiotics and de- 
congestants. Proetz displacements are usually of 
value. Chronic ethmoiditis may require surgery. 
The most common complication of the ethmoiditis 
is spread of the infection to the tissue surrounding 
the eyeball. This results in severe swelling and 
redness of the eyelid on the side involved. This 
complication is often the first evidence of ethmoid 
disease in a child. Such a patient should be ad- 
mitted to the hospital and receive extensive medi- 
cal therapy. 


14—29. Sphenoiditis 


Acute infections involving the sphenoid sinus are 
rare. The usual symptom is that of a severe, deep- 
seated headache associated with increased tem- 
perature, malaise, and anorexia. Intranasal exami- 
nation sometimes reveals pus on the side involved. 
The diagnosis requires the use of X-ray. Treat- 
ment of the acute infection consists of antibiotics, 
decongestants, and puncture cannulation and irri- 
gation of the sphenoid sinus. Proetz displacements 
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may be of value. Most patients with acute sphe- 
noiditis require admission to and treatment in the 
hospital. Complications of sphenoiditis can be 
particularly severe. The sphenoid sinus lies in the 
very center of the head. Spread of infection intra- 
cranially may result in death. 


14—30. Pansinusitis 


The term “pansinusitis” is applied when more than 
one sinus is infected. It does not denote which 
sinuses are involved. It only exemplifies the fact 
that multiple sinuses are involved in the infection. 
The treatment consists of antibiotics, deconges- 
tants, and attempts to promote drainage by can- 
nulation or Proetz displacements. 


14-31. Other Diseases 


Cysts and benign and malignant tumors may de- 
velop in any one of the sinuses. Diagnosis of these 
conditions largely depends upon biopsy of the 
lesion in the sinus involved. This usually requires 
a surgical procedure performed in the operating 
room. 


CHAPTER 15 


PROCEDURES RELATED TO THE NOSE AND SINUSES 





15—1. General 


The EENT specialist should be capable of per- 
forming Proetz displacements and nose cultures 
and should have a working knowledge of packing 
the nose for epistaxis. The other procedures de- 
scribed in this chapter are usually performed by 
the ENT physician with the help of the EENT 
specialist. 


15—2. Silver Nitrate Cautery 


a. General. Silver nitrate sticks are used to 
cauterize bleeding points within the nose (fig. 
15-1) and occasionally are applied to polyps or 
other swollen areas within the nose. 

b. Procedure. This type of cautery is associated 
with moderate pain. It is wise to anesthetize 
lightly the area being cauterized with a small 
pledget of cotton soaked in a topical anesthetic 
such as cocaine or xylocaine. Silver nitrate is 
applied directly to the area in which cautery is 
desired. If the silver nitrate touches normal tissue, 
it will also destroy that tissue. 





- 


Figure 15-1. Silver nitrate cautery of the nose. 


15-3. Electrocautery 


a. General. All Ritter units are supplied with 
an electrocautery unit. This type of cautery is 
used for the same problem as silver nitrate cau- 
tery. It is probably more effective in controlling 
epistaxis. 

b. Procedure. The area being cauterized should 
be anesthetized with a topical anesthetic. The ele- 
ment on the electrocautery unit should be heated 
to a cherry red. This element is applied carefully 
to the point being cauterized under direct visuali- 
zation. Electrocautery and silver nitrate cautery 
must be used carefully for either can cause perma- 
nent perforations of the nasal septum. 


15—4. Instillation of Nose Drops 


a. General. Nose drops are used primarily for 
two purposes. The most common use is to shrink 
the nasal mucosa, allowing better visualization of 
the nose or better air exchange. The other use is 
the instillation of antibiotic or other medicinal 
drops for infections or crusting of the nose. 

b. Procedure. Classically, there are two head 
positions used for the instillation of nose drops. 
In the Proetz position, the head is extended over 
the edge of a table with the nose pointed straight 
up (fig. 15-2). In the Parkinson position, the 
patient lies on his back with his head turned to 
the side extended over the edge of a table (fig. 
15-3). The drops are instilled into the nostril 
which is closest to the table. This position is used 
when one wants to concentrate the nasal medica- 
tion in the area of the eustachian orifice. A medi- 
cine dropper is generally used to instill nose drops. 
The amount placed into each nostril depends upon 
the medicinal agent used. 


15-5. Instillation of Spray Medicinals 


a. General. Several medicinal agents are mar- 
keted which are contained in plastic spray bottles. 
Included are several types of decongestants, anti- 
histamines, and cortisone-like preparations (fig. 
15-4). Some of these products are very toxic and 
so should be used cautiously. 

b. Procedure. Sprays are instilled with patient 

in the upright position as shown in figure 15-4. 


15-1 





Figure 15-2. Proetz position. 


After the spray has been instilled, the patient is 
asked to sniff the material back into his nose. 


15—6. Nasal Packing for Epistaxis 

a. General. Bleeding occurring from the an- 
terior portion of the nose, such as Kiesselbach’s 
plexus, can usually be controlled by the placement 
of anterior packs only. Severe bleeding from the 
posterior portion of the nose requires the place- 
ment of both posterior and anterior packs. 
Normally, these procedures are very uncomforta- 
ble for the patient. Depending upon the necessity 
for rapidity, great care should be taken in placing 
these packs. 





Figure 15-3. Parkinson position. 


b. Procedure. The procedure should be ex- 
plained fully to the patient to decrease his appre- 
hension. The patient’s clothing should be pro- 
tected by sheets or towels. Some form of emesis 
basin is kept in the patient’s lap into which he 
may spit, vomit, or allow blood to drip. Using 
direct visualization and suction the physician in- 
spects the nose and attempts to find the bleeding 
area. The following procedures should be used if 
both anterior and posterior packs are to be placed. 

(1) A topical anesthetic is sprayed into the 
nose and the back of the throat. 

(2) A 12 to 14 French catheter is inserted 
into the anterior portion of the nose and is pushed 
into the oropharynx. The tip is then brought out 
through the mouth. 

(3) The posterior nasal pack is tied to the 
end of the catheter. Then the catheter is pulled 
back out of the anterior portion of the nose with 
the left hand, and the pack is tucked into the 
nasopharynx by guiding the pack into the mouth, 
around the soft palate, and into the nasopharynx 
with the right hand (fig. 15-5 @ and @)). 

(4) Depending upon the type of posterior 
packs used, it may be necessary to perform this 
procedure in both nostrils. 

(5) Then the nasal chambers are suctioned 
clean. 





Figure 15-4. Administration of nasal spray. 


(8) Then the anterior naris are taped (fig. 


pack are firmly tied in front of the septal colu- 
15-5 @). This keeps the anterior packs from fall- 
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strings are loosely tied to the nasal strings. 
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ked with %-inch vaseline impregnated gauze. © Packing completed. 


Figure 15-5. Packing for epistaxis. @ Catheters have been inserted into each nostril and brought out the mouth. Strings 
naris are pac 


attached to posterior nasal pack are tied to ends of catheter. @ Catheters are withdrawn from nose pulling packs into 
back of mouth. Then packs are forced around soft palate into nasopharynx. With posterior packs in place, anterior 
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20 Rubber catheter, French 


1 Mirror 

2 Applicator sticks 

3 Medicine dropper 

4 Medicine glass 

5 Dental rolls 

6 Syringe 

7 Tonsil needle 

8 Gauze pads, 4 by 4 in. 

9 Cotton 
10 Gauze pads, 2 by 2 in. 
11 Towels 


12 Ring clamp 

13 Tonsil clamp 

14 Needle holder 

15 Tenotomy scissor 

16 Metzenbaum scissor 

17 Periosteal elevator 

18 Hurd retractor, left end; 
pillar retractor, right 
end 

19 Tonsil suction tip 


Nos. 12 and 14 

21 Single string tonsil 
packs 

22 Double string postnasal 
packs 

23 Nasal speculum 

24 Bayonet forceps 

25 Tongue retractor 

26 Mouth gag 


Figure 15-6. Combination nasal-tonsil hemorrhage tray. 


ing out and allows the application of further 
pressure. 

(9) Most of these patients must be admitted 
to the hospital. Antibiotics, decongestants, seda- 
tion, and pain relievers are given. The packs 
normally are left in place 48 to 72 hours. 

(10) The posterior packs are removed by 
cutting the nasal strings and applying traction 
to the oral strings, thus displacing the packs from 
the nasopharynx through the mouth. 

c. Instrument Setup. See figure 15-6. 


15—7. Proetz Displacement 

a. General. Proetz displacements are sometimes 
of value in treating sinusitis, particularly ethmoi- 
ditis. The procedure may also be used in cleansing 
crusts and other debris from the nose. 

b. Procedure. Give the patient a full explana- 
tion of what to expect. 


15—4 


(1) The patient is placed in the Proetz posi- 
tion. 

(2) The patient is asked to take three or four 
good, slow, full breaths and then, after inspira- 
tion, the patient is to say “K, K, K.” 

(3) One nostril is filled with the Proetz 
solution and allowed to sit 15 or 20 seconds. Then 
suction is applied to the opposite nostril and the 
solution removed in this manner (fig. 15-7). 
Proetz displacement can be performed by using 
warm saline alone, or a small amount of one- 
quarter percent Neosynephrine may be added to 
the solution. 

(4) This procedure is repeated several times 
in both nostrils. 


15—8. Nasal Polypectomy 


a. General. This procedure should only be per- 
formed by a physician. Nasal polypectomies often 





Figure 15-7. Proetz displacement. 


are done in the ENT clinic under topical anes- 
thesia. Occasionally, it is necessary to admit pa- 
tients to the hospital for this procedure, par- 
ticularly if they are unable to cooperate under 
topical anesthesia. The EENT specialist should 
be capable of setting up the equipment (fig. 15-8) 
for the procedure and assisting the physician dur- 
ing the procedure. 





b. Procedure. 

(1) The procedure is performed with the 
patient in the ENT chair. Adequate draping to 
protect clothing should be placed. 

(2) The physician will spray decongestant, 
such as one-quarter percent Neosynephrine, into 
the nose. 

(3) He will anesthetize the nose by spraying 
with a topical anesthetic and by placing cotton 
packs soaked in the anesthetic solution into the 
nose. 

(4) The anesthetic packs will be removed 
after about 10 minutes. Then, using a polyp snare 
(fig. 15-9), the physician removes the polyps. 

(5) Following the removal of major masses 
of polyps, the physician may use Takahashi for- 
ceps to remove smaller tags of polyp tissue. 

(6) Moderate bleeding is usually present 
which requires intermittent suction. Once the 
polyps have been removed, the physician may wish 
to pack areas of the nose with either cotton or 
vaseline-impregnated gauze. 

(7) The patient is not allowed to leave the 
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Figure 15-8. Polypectomy instrument setup. 


clinic until all bleeding has been controlled and 
there is no further danger of fainting. 


15-9. Maxillary Sinus Irrigation 

a. General. Irrigation of the maxillary sinuses 
is employed in the treatment of acute and chronic 
disease of that sinus. The procedure is sometimes 
used for diagnostic purposes. The EENT specialist 
should be capable of setting up equipment for this 
procedure. 

b. Procedure. 

(1) The procedure is explained to the patient 
and draping is employed as noted under nasal 
polypectomy. 

(2) Topical anesthesia is applied to the area 
of the inferior and middle meatus. 

(3) Cannulation of the maxillary antrum 
(fig. 15-10) is performed by inserting a needle 
through the medial wall of the sinus beneath the 
inferior turbinate. An alternate method is to 
cannulate the natural ostium of the sinus beneath 
the middle turbinate. 

(4) Any one of several types of irrigating 
systems can be used. Probably the easiest is to 
_ use a 20- or 30-cc syringe connected to the irriga- 

tion needle by rubber or plastic tubing (fig. 15- 
10). Then the irrigation solution is forced into the 
maxillary sinus with the patient’s head tipped 
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Figure 15-10. Mazillary sinus irrigation. 


forward. This allows solution to return to the 
anterior naris where it can be collected in an 
emesis basin. The solution is forced continuously 
into the sinus until no further mucus or pus is 
obtained. Then the irrigating needle or cannula 
is removed. 

(5) Depending upon the type and extent of 
the disease, irrigation may have to be repeated. 


15—10. Nasal Cultures 


a. General. In suspected bacterial diseases of 
the nose and sinuses, it is often necessary to 





Figure 15-11. Nasal culture. 


obtain cultures from the nose. The specimen to be 
cultured may consist of a sample of the purulent 
material obtained by Proetz displacement, sinus 
irrigation, or direct swabs taken from the nasal 
mucosa. 


6. Procedure. Accurate swab cultures from the 
nose require care so that the swab is not contami- 
nated with bacteria from other sources. A nasal 
speculum is inserted first into the nose. The cul- 
ture stick then is placed into the nose, with care 
being taken not to touch the rim of the nose or 
the nasal speculum (fig. 15-11). Cultures should 
be obtained from areas beyond the vestibule of 
the nose. This can be obtained from below the 
inferior turbinate, middle turbinate, or in the 
nasopharynx. 


15—11. Frontal Sinus Cannulation 


a. General. This procedure should only be per- 
formed by a physician. Cannulation and irrigation 
of the frontal sinus are performed for the same 
reason as maxillary sinus irrigation (para 15-9). 

b. Procedure. The patient is prepared in the 
same manner as for maxillary sinus irrigation 
(para 15-9). Anesthesia of the ostium of the 
frontal sinus is obtained by cotton pledgets im- 
pregnated with a topical solution. A frontal sinus 
cannula then is directed into the ostium and 
manipulated gently into the sinus itself. Irriga- 
tion then is done the same as for the maxillary 
sinus (para 15-9). Cannulation of the frontal 





1 2 3 


1 Eustachian cannula 
2 Killian antral cannula 
3 Van Alyea antral trocar 


sinus is successful in less than 50 percent of the 
patients in whom it is tried. 


15—12. Sphenoid Sinus Cannulation 


a. General. Cannulation of the sphenoid sinus 
is rarely required, because it is seldom involved 
with infection. 

b. Procedure. The setup and draping of the 
patient are the same as for maxillary sinus irriga- 
tion (para 15-9). The one exception is that the 
cannula required (5, fig. 15-12) is especially 
made for the sphenoid sinus. Again, the area of 
the ostia is anesthetized with topical anesthesia. 
Then the cannula is placed carefully into the sphe- 
noid sinus and irrigation performed. 


15—13. Treatment of Nasal Fractures 


a. General. Most nasal fractures in adults can 
be treated adequately in the ENT clinic without 
admission to the hospital. Fractures in infants 
and children require admission and treatment in 
the operating room under general anesthesia. 
Treatment is directed toward correction of the 
cosmetic deformity and nasal obstruction. The 
septum is usually involved in significant nasal 
fractures accounting for the nasal obstruction. 

b. Procedure. 

(1) Fully explain to the patient the pro- 
cedure to be performed. Place him in the sitting 
or semi-reclining position. 

(2) Drape the patient. Have an emesis basin 
readily available. 





4 9 6 


4 Van Alyea natural ostea cannula 
5 Van Alyea sphenoid cannula 
6 Antral trocar needle 


Figure 15-12. Cannulas commonly used in the ENT clinic. 
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(3) Suction blood and debris from the nose. 

(4) Shrink the nasal mucosa with one- 
quarter percent Neosynephrine. 

(5) Anesthetize the nose. Both topical and 
local anesthesia may be required. 

(6) The external deformity is corrected first. 
This is performed by elevating the fracture frag- 
ments with a blunt elevator placed in the nose. 


15—8 


The fragments then are molded into position by 
the fingers of the operator’s opposite hand om the 
nasal dorsum. 

(7) Septal deformity is corrected with Asch 
septal forceps. 

(8) The nose is packed lightly and some type 
of external splint is applied. 


CHAPTER 16 


ANATOMY AND PHYSIOLOGY OF THE MOUTH, PHARYNX, 
AND SALIVARY GLANDS 





Section 1. ANATOMY OF THE MOUTH 


16—1. General 


The mouth serves as the organ of mastication, 
taste, and, to some extent, vocalization. The oral 
cavity lies anterior to the posterior margin of 
the soft palate and anterior to the anterior tonsilar 
pillars. It contains the toothbearing surfaces of 
the maxilla, mandible, anterior two-thirds of the 
tongue, and orifices of the major salivary glands. 


16—2. Palate 


The anterior two-thirds of the palate (fig. 16—1) 
has a bony framework called the hard palate. The 
posterior one-third is musculo-cutaneous and is 
called the soft palate. The bony portion of the 





palate is formed by the palatine processes of the 
maxilla and the horizontal processes of the pala- 
tine bones. Near the posterior-lateral aspect of 
the hard palate on both sides is located the greater 
palatine foramen. These foramina transmit nerves 
that supply sensation to the palate. It is frequently 
necessary to block these nerves with a local anes- 
thetic when performing surgical procedures on 
the palate. The uvula hangs from the free margin 
of the soft palate. It varies considerably in size. 


16—3. Palatine Musculature 


a. The levator veli palatine (fig. 16-1) runs 
from the cartilaginous portion of the eustachian 
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Figure 16-1. Anatomy of the palate. 


16—1 


tube transversely across the soft palate. It acts 
to raise the palate during swallowing and opens 
the eustachian tube during swallowing for equali- 
zation of pressure in the middle ear. 

b. The tensor veli palatini arises from the 
cartilaginous portion of the eustachian tube. Its 
tendon inserts on the soft palate. This muscle 
tenses the soft palate and assists in raising the 
soft palate during swallowing. 

c. The palatoglossus muscle (fig. 16-1) runs 


from the soft palate to the side of the tongue. It 
forms the anterior tonsillar pillar. 

d. The palatopharyngeus muscle (fig. 16—1) 
runs from the posterior portion of the soft palate 
downward and backward to the pharyngeal wall. 
It forms the posterior tonsillar pillar. 

e. All muscles of the palate, except the tensor 
veli palatini, are supplied by the tenth cranial 
nerve. The tensor veli palatini is supplied by the 
fifth cranial nerve. 


Section Il. ANATOMY OF THE TONGUE 


16—4. The Tongue 


The tongue (fig. 16-2) consists of an extremely 
mobile mass of muscle covered by a rough epithe- 
lium which practically fills the oral cavity. It con- 
tains the taste buds and acts to position food for 
chewing and swallowing. 


16—5. Topographical Anatomy 


The tip of the tongue is called the apex (fig. 16-2). 
The top of the tongue is known as the dorsum of 
the tongue. The tongue extends into the hypo- 
pharynx all the way to the vallecula of the epi- 
_ glottis. The anterior two-thirds of the tongue is 
readily visible to inspection. However, the pos- 
terior one-third of the tongue can only be visual- 
ized by indirect mirror examination. The anterior 
two-thirds of the tongue is called the body of the 
tongue. The posterior one-third is known as the 
base or root of the tongue. 


16—6. Foramen Cecum 


At the posterior end of the body of the tongue, 
a small blind pouch can be seen. This is known as 
the foramen cecum (fig. 16-2), the remnant of 
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the thyroglossal duct from which the thyroid gland 
develops during fetal life. Angling forward on 
each side of the foramen cecum is the sulcus termi- 
nalis, which is considered to be the dividing line 
between the root and body of the tongue. 


16—7. Mucous Membrane of the Tongue 


The mucous membrane covering the tongue con- 
tains papillae and taste buds (fig. 16-2). There 
are four types of papillae. The largest are called 
the circumvallate papillae, which run in a V- 
shaped row along the sulcus terminalis. There are 
eight to 12 circumvallate papillae in the normal 
individual. Taste buds are scattered over the 
surface of the tongue, portions of the soft palate, 
pharynx, and epiglottis. Most of the taste buds 
are situated around the furrows of the circumval- 
late papillae. The other types of papillae are called 
filiform, fungiform, and foliate. 


16—8. Lingual Tonsils 

On the root of the tongue, there are 35 to 100 
elevations called lingual tonsils (fig. 16-2). These 
tonsils are composed of lymphoid tissue which is 
the same type of tissue as is found in the palatine 
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Figure 16-2. Anatomy of the tongue. 
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tonsils. This tissue can become infected in the same 


manner as palatine tonsils. 


16—9. Musculature of the Tongue 
a. Extrinsic Muscles. Muscles run in all direc- 


tions in the tongue. This allows for shortening 


and protrusion of the tongue. The extrinsic 
muscles attach to several points outside the tongue. 
These include the genioglossus muscle, which runs 
from the tongue to the tip of the styloid process 
(fig. 6—9); the hypoglossal muscle, which runs 
from the hyoid bone to the tongue; and the pala- 
toglossus muscle, described in paragraph 16—3c. 

b. Intrinsic Muscles. The intrinsic muscles in- 
clude bundles which run longitudinally trans- 
versely and vertically within the tongue. The 
combined action of these muscles allows for 


lengthening, shortening, broadening, narrowing, 
and curving of the tongue in various directions. 


16-10. Nerve Supply to the Tongue 


a. The hypoglossal nerve (twelfth cranial 
nerve) supplies all muscles of the tongue except 
the palatoglossus muscle, which is supplied by the 
vagus nerve (tenth cranial nerve). 

b. The lingual nerve, which is a branch of the 
mandibular nerve, supplies sensation to the an- 
terior two-thirds of the tongue. 

c. The chorda tympani nerve supplies taste to 
the anterior two-thirds of the tongue. 

d. The glossopharyngeal nerve contains the gus- 
tatory and general sensory sensations to the pos- 
terior one-third of the tongue. 


Section Ill. MAJOR SALIVARY GLAND ANATOMY 


16—11. General 


Saliva is a slightly viscid, clear fluid secreted by 
multiple glands into the oral cavity. The so-called 
minor salivary glands are spread throughout the 
mucous membranes of the oral cavity and secrete 
individually into the oral cavity. The major sali- 
vary glands—including the parotids, submaxillary 
(submandibular), and sublingual glands (fig. 16- 
3)—produce the major portions of saliva. Saliva 
production from these major glands ranges from 
1,000 to 1,500 cc a day. This maintains a constant 
environment for the teeth and mucous membranes 
of the oral cavity. Lack of saliva results in ex- 
cessive dryness of the mouth with cracking and 
scaling of mucosal surfaces. Other functions of 
saliva include the partial digestion of starch and 
the maintenance of a normal! bacterial flora. 


16—12. Parotid Gland 


The parotid glands (figs. 16-3 and 16-4) lie in 
front of the ear in the retromandibular fossa. They 
extend from the zygomatic arch above to the angle 
of the mandible below. The largest of the salivary 
glands, they secrete a serous type fluid. Each 
gland consists of a superficial lobe, a deep or 
retromandibular lobe, and, in 50 percent of the 
cases, one or more accessory lobes. The main trunk 
of the facial nerve penetrates between the super- 
ficial and deep lobes. The duct system of the gland 
consists of numerous branching ducts emptying 
into a common channel called Stenson’s duct (fig. 


16-3). This duct begins at the anterior portion 
of the gland, runs transversely forward across the 
masseter muscle, and at the anterior border of 
this muscle, turns inwardly at nearly right angles. 
It then passes through the buccinator muscle to 
the mucous membrane of the mouth, just opposite 
the upper second molar tooth. The opening of this 
duct is readily visible on intra-oral] examination 
(fig. 16-4). 


16-13. Submaxillary Gland (Submandibular 
Gland) 


The submaxillary gland is the second largest of 
the salivary glands (fig. 16-3). It is located in the 
submaxillary triangle directly under the lateral 
floor of the mouth, medial to and below the lower 
border of the mandible. It secretes both serous 
and mucus fluid. The small ducts of this gland 
come together to form Wharton’s duct, which 
enters the mouth through a small opening at the 
side of the lingual frenulum (fig. 16—5). 


16—14. Sublingual Gland 


The sublingual gland is located beneath the mu- 
cosa of the anterior floor of the mouth between 
the medial aspect of the mandible and the tongue 
(fig. 16-3). The ducts from this gland vary in 
number and open independently directly into the 
oral cavity through small orifices in the sublingual 
fold. The gland secretes mucus. 
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Figure 16-3. The major salivary glands. 








Figure 16-4. Physician pointing to the orifice of Stenson’s 
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Figure 16-5. Physician pointing to the orifice of Wharton’s 
duct. 


Section IV. ANATOMY OF THE PHARYNX 


16-15. Pharynx 


The pharynx (fig. 16-6) is a muscular, funnel- 
shaped passage, lined with mucous membrane, 
which extends from the posterior openings of the 
nose and mouth above to the larynx and esophagus 
below. This tube forms a common passageway 
for air and food. It is divided anatomically into 
the nasopharynx, oropharynx, and hypopharynx. 


16—16. Nasopharynx 


The nasopharynx (fig. 16-6) is the superior-most 
part of the pharynx. It is located behind the nose 
and above the level of the soft palate. The lateral 
walls of the nasopharynx contain the orifices of 
the eustachian tube. The adenoids are located on 
the roof of the nasopharynx. The nasopharynx 
communicates with the nose through the posterior 
choanae. 


16-17. Oropharynx 


The oropharynx (fig. 16-6) is the back part of 
the mouth lying between the soft palate and the 
tip of the epiglottis. It communicates with the 
nasopharynx and oral cavity and continues as the 
hypopharynx below. Anatomically, the palatine 
tonsils are considered to be in the oropharynx, as 
is a portion of the base of the tongue with its 
lingual tonsils. 


16-18. Hypopharynx 


The hypopharynx (fig. 16-6) extends from the 
tip of the epiglottis to the level of the esophogeal 
orifice. It communicates with the oropharynx 
above and the larynx and esophagus below. The 
opening to the larynx lies anterior to the esopho- 
geal opening. 
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Figure 16—6. Anatomy of the pharynz. 


Section V. PHYSIOLOGY OF THE MOUTH AND PHARYNX 


16-19. General 


The mouth, with its teeth, tongue, and taste buds, 
is primarily concerned with the act of mastication 
and swallowing of foods. It also helps to produce 
proper resonance of words for communication. 
The pharynx is the common passageway for food 
and air, delivering them to the esophagus and 
trachea. It performs the important task of de- 
livering air and food to the appropriate track. 
Obviously, food entering the larynx and trachea 
would cause obstruction of the air passages with 
strangulation. Excessive air entering the eso- 
phagus would cause distention of the stomach and 
intestinal tract. 
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16—20. Mastication 


Chewing (mastication) requires the use of a large 
number of muscles either directly or indirectly 
involved in this activity. However, four pairs of 
muscles are primarily concerned with the forcible 
chewing motions of the mandible. Called the 
muscles of mastication, they include the masseter, 
temporalis, external pterygoid, and internal ptery- 
goid muscles. The intrinsic and extrinsic muscles 
of the tongue aid in the movement of food from 
one part of the mouth to the other. Saliva from 
the salivary glands moistens the food and aids in 
the partial digestion of carbohydrates. The tongue, 


aided by the palate, moves the food bolus into the 
~ in preparation for swallowing. 

- Masseter Muscle. This is a very strong 
wuecle which runs from the zygomatic arch to 
thes ramus of the mandible (fig. 138—4). 

» Temporalis Muscle. This is a broad muscle 
Which arises from the temporal fossa of the skull. 
The muscle fibers converge into a thick tendon 
which passes beneath the zygomatic arch, attach- 
img to the coronoid and ramus of the mandible. 

e External Pterygoid Muscle. This muscle runs 
from the lateral surface of the lateral pterygoid 
plate to the anterior surface of the condyle of 
the mandible. 

& Internal Pterygoid Muscle. This muscle 
originates on the medial surface of the lateral 
pterygoid plate and inserts on the medial surface 
of the ramus of the mandible. 

e. Nerve Supply. All of the above muscles are 
supplied by the mandibular division of the fifth 
cranial nerve. 

f. Muscular Action. Acting together, the mas- 
seter, temporalis, and internal pterygoid muscles 
bring the teeth powerfully together by elevating 
the mandible. The external pterygoid is the only 
muscle which actively opens the mouth. It is also 
the muscle which allows protrusion of the mandi- 
ble anteriorly. Retraction of the mandible pos- 
teriorly is due, in part, to the temporalis muscle. 


16—21. Physiology of Taste 


Taste buds are present over the entire surface of 
the tongue, parts of the palate, and parts of the 
buccal mucosa of the cheeks. There is some evi- 
dence that taste buds occur along the pharyngeal 
walls and on the epiglottis. Taste buds are micro- 
scopic organs approximately 70 microns in length. 
Each taste bud opens through the epithelial sur- 
face through a small pore. The largest number 
of taste buds surround the circumvallet papillae; 
however, the anterior-lateral portion of the tongue 
is also well supplied with these receptor organs. 


It is generally felt that these organs are stimu- 
lated by one of four tastes. This includes the 
sensations of sweetness, sour, salt, and bitterness. 
The individual] tastes that we perceive consist of 
one or more of the above sensations. Taste on 
the anterior two-thirds of the tongue is mediated 
through the chorda tympani nerve. Taste from 
the posterior one-third of the tongue, pharyngeal 
wall, and epiglottis is mediated through the glos- 
sopharyngeal nerve. The sensation of taste can 
be tested with an instrument called a gustometer. 


16—22. Physiology of Deglutition 


Deglutition (the mechanism of swallowing) func- 
tions in three stages. The first stage is voluntary. 
In this stage, the food bolus passes from the 
mouth to the oropharynx. The second stage is 
involuntary with food passing through the hy- 
popharynx into the esophagus. The third stage 
also is involuntary. In this stage food passes down 
the esophagus to the stomach. The steps in deglu- 
tition are as follows: 


a. Food is forced into the oropharynx by the 
tongue. 

b. The tongue, hyoid bone, and thyroid cartilage 
are successively raised upward by the muscles 
which close the mouth and elevate the hyoid bone. 
The anterior and posterior tonsillar pillars con- 
tract to narrow the passageway between the oral 
cavity and oropharynx. The soft palate closes the 
nasopharynx. Simultaneously, the laryngeal ori- 
fice closes and constrictor muscles of the pharynx 
push food down the hypopharyngeal cavity to the 
orifice of the esophagus. 

c. When food reaches the esophagus, it opens 
and allows the bolus to enter. This is aided by 
positive pressure from contraction of the pharyn- 
geal constrictor muscles. 

d. Food is passed down the esophagus to the 
stomach by peristaltic waves in the muscular 
coats of the esophagus. 


CHAPTER 17 


DISEASES OF THE MOUTH, PHARYNX, AND SALIVARY GLANDS 


Section |. DISEASES OF DENTAL ORIGIN 


17-1. General 


Dental diseases and their complications are some- 
times seen by the otolaryngologist. Problems due 
to poor oral hygiene often must be treated before 
certain ENT procedures are performed. Swelling 
about the face and mandible also are frequently 
associated with an underlying dental problem. 
The following dental] diseases are some of the 
problems seen by the otolaryngologist. 


17—2. Pyorrhea (Periodontosis) 


Pyorrhea denotes loss of supporting tissue around 
the teeth due to infection. The usual underlying 
cause of infection is poor oral hygiene. Once the 
infection starts, it tends to spread in the tissue 
from tooth to tooth. With loss of supporting soft 
tissues around the teeth, the teeth tend to become 
rapidly carious, requiring extensive dental care. 
It is usually considered inadvisable to perform 
surgical procedures in the mouth when poor oral 
hygiene and secondary infection are present. 


17—3. Lumpy Jaw (Actinomycosis) 


Actinomycosis is considered to be a normal fungal 
saprophyte of the oral cavity (fig. 17-1). Occa- 
sionally, following dental procedures, patients will 
develop infections in the area surrounding the jaw 
which form multiple lumps in the soft tissues. 
These lumps drain pus through sinus tracts lead- 
ing to the skin. The same disease is common in 
cattle and is called “lumpy jaw.” The problem is 
painless and tends to progress slowly. Treatment 
consists of prolonged antibiotic therapy. Occa- 
sionally, surgery is indicated. 


17—4. Dental Abscesses 


When infection enters the pulp of a tooth, abscess 
formation occurs in the bone surrounding the root 
of the tooth. This is normally accompanied by 
severe pain and loosening of the tooth. Once the 
abscess has formed in the bone, the infection can 
spread in any direction. Normally, if the abscess 
spreads to the gums, it will open and drain spon- 
taneously. However, if the abscess spreads through 


the cortex of the mandible or maxilla in some other 
direction other than the gums, various types of 
facial abscesses may form. The infection can 
spread beneath the skin of the face or between 
the individual muscles of the face. Swelling, 
tenderness, and pain may be present anywhere 
from the lower eyelid to beneath the mandible. 
Occasionally, these abscesses appear as swellings 
in the floor of the mouth. Treatment consists of 
incision and drainage of the abscess. Systemic 
antibiotics are usually given. Once the abcess has 
cleared, appropriate dental care must be obtained. 


17-5. Dental Cysts 


Several types of noninfected cysts, dental in 
origin, tend to form in the maxilla or mandible. 

a. Radicular Cyst. This cyst develops around 
the root of a tooth due to trauma or old infection. 
It may reach large proportions, sometimes invad- 
ing the maxillary sinus or nasal cavity. Treatment 
is surgical. 

b. Follicular Cyst. This cyst forms during de- 
velopment of the tooth. It appears to begin from 
the so-called enamel organ. This cyst also can 
become very large. Treatment is surgical. 

c. Dentigerous Cyst. This cyst develops from 
the crown of the developing tooth. It may become 
very large. Treatment is surgical. 
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Figure 17-1. Lumpy jaw due to actinomycosis. 
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17—6. Dental Tumors 

Benign and malignant tumors may form from 
the developing or mature tooth. These generally 
appear as swellings in the mouth or swellings of 


the jaw or face. Unless highly malignant, these 
tumors usually grow slowly and are present for 
years before the diagnosis is made. Treatment is 
surgical, 


Section Il. DISEASES OF SALIVARY GLANDS 


17—7. General 


The major salivary glands are subject to obstruc- 
tion, inflammatory diseases, and tumor formation. 
Inflammatory disorders are more common in the 
submaxillary glands than the parotid or sub- 
lingual gland. Tumors most frequently develop 
in the parotid gland. Obstruction of Stenson’s or 
Wharton’s duct due to stones and inflammation 
is commonly seen in both the dental and ENT 
clinics. It is unusual to see clinical obstruction 
of the sublingual gland. Ptyalism (excessive sali- 
vation) is associated with the use of several drugs. 
Mercurial salts and potassium iodide notably 
cause this problem. Xerostomia (dryness of the 
mouth) is seen with certain diseases that affect 
all the salivary glands and is commonly associated 
with X-ray therapy of intraoral tumors. 


17—8. Duct Obstruction 


Obstruction of Stenson’s or Wharton’s duct by 
either inflammation or calculi (stones) causes 
swelling, pain, and tenderness in the involved 
gland. Notably, these glands become swollen and 
tender during and following meals. Treatment is 
aimed at relief of the obstruction. Purely inflam- 
matory problems are treated with antibiotics and 
increased fluid intake. Stones obstructing the duct 
usually require surgical removal. 


17-9. Sialadenitis 


a. General. Sialadenitis is inflammation or in- 
fection of a salivary gland. It may be bacterial, 
viral, fungal, or allergic. See figure 17-2. 

b. Bacterial Sialadenitis. Bacterial infections of 
the major salivary glands are associated with 
severe pain, tenderness, and swelling. Before the 
advent of antibiotics, the mortality rate from 
bacterial infections of the parotid gland ranged 
between 20 and 40 percent. A significant mortality 
still is associated with these infections of the 
parotid. However, most deaths due to sialadenitis 
are in elderly or debilitated patients. Bacterial 
infections of the submaxillary gland are relatively 
common. They are most often due to obstruction 
of Wharton’s duct by stone formation. Other than 
swelling of the gland, one can usually see pus in 
the area of the punctum of either Stenson’s or 
Wharton’s duct. Therapy consists of identifica- 
tion of the offending organism by culture and 
treatment with the appropriate antibiotic. 

c. Allergic Sialadenitis. Swelling of the salivary 
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glands, especially the parotid gland, occurs as an 
allergic phenomenon due to the ingestion of certain 
drugs. Iodine compounds in particular are noted 
for causing allergic swelling of the parotid glands. 
Treatment consists of withdrawing the offending 
drug. 

d. Epidemic Parotitis. Mumps is well-known 
for its ability to infect the parotid gland causing 
swelling, pain, and tenderness. Although mumps 
is a viral disease of early childhood, it occurs 
occasionally in adults. During the acute phase of 
mumps, parotid swelling may be present as long 
as 2 weeks. One must be careful in making the 
diagnosis of mumps because of parotid swelling. 
Tumor, allergy, and bacterial infections also must 
be ruled out. There is no specific therapy for 
mumps parotitis. 


17-10. Salivary Gland Tumors 


Either benign or malignant tumors can occur in 
any of the major or minor salivary glands, but 
tumors are much more common in the parotid 
gland. Benign mixed tumors account for nearly 
50 percent of all major salivary gland tumors. 
They tend to occur at any age and grow slowly. 
Treatment is surgical. Various malignancies can 
form in the salivary glands. Treatment depends 
upon the type of tumor; surgical resection is 
usually necessary. 





Figure 17-2. Bilateral parotid enlargement. 


Section Ill. DISEASES OF THE TONGUE 


17—11. Black, Hairy Tongue 


Some patients develop elongation of the papillae 
of the tongue due to irritation, poor dental hy- 
giene, or prolonged antibiotic therapy. The elon- 
gated papillae are black or brown in color. The 
disease may reach such proportions that the pa- 
tient is literally able to comb his tongue. Treat- 
ment consists of good oral hygiene, cautery, and 
shaving of the papillae. 


17-12. Geographic Tongue 

The cause of geographic tongue is unknown. Pa- 
tients with this condition have denudation of 
papillae in areas over the tongue. Alternating 
desquamation and regeneration of papillae takes 
place, changing the surface configuration of pa- 
pillae. The denuded areas are shiny. This is in 
contrast to the rough areas that contain papillae. 
The condition is usually asymptomatic, however, 
some patients complain of a burning sensation of 
the tongue. There is no specific therapy for it. 


17—13. Medium Rhomboid Glossitis 


Medium rhomboid glossitis is a congenital condi- 
tion of no particular clinical significance. Patients 
with this problem have a slick area which is 
slightly elevated and firm in the midportion of 
the dorsum of the tongue. This condition is some- 
times misdiagnosed as a tumor. There is no spe- 
cific therapy for it. 


17-14. Fissured Tongue 


This is an asymptomatic condition in which deep 
fissures develop, usually on the lateral surface of 
the tongue (fig. 17-3). Food and debris some- 
times become entrapped in these fissures, causing 
infection or inflammation. There is no specific 
therapy for it other than good oral hygiene. 


17-15. Tongue Tie 


Tongue tie is a congenital problem in which the 
frenulum of the tongue is abnormally short. This 
tends to hold the tip of the tongue down toward 
the floor of the mouth. Patients with tongue tie 





Figure 17-3. Fissured tongue with secondary infection 
(glossitis). 


have difficulty with speech because of decreased 
tongue mobility. Therapy consists of sectioning 
the frenulum to allow increased tongue mobility. 


17-16. Macroglossia 


Macroglossia denotes abnormal enlargement of 
the tongue. It may be congenital in origin or due 
to tumor, edema, or allergy. If the underlying 
cause is congenital, surgical resection of a portion 
of the tongue may be necessary to make it smaller. 
Those cases caused by some other underlying dis- 
order require treatment of the specific disorder. 


17-17. Hypoglossal Nerve Paralysis 


The hypoglossal nerve supplies motor function 
to the tongue. Paralysis of this nerve can be due 
to tumor, injury, poliomyelitis, or accidental 
surgical resection. The tongue will deviate to the 
side of the paralysis. As time goes on, the muscle 
fibers on the paralyzed side degenerate. Patients 
with this problem can eat and speak with little 
difficulty. Therapy depends upon the underlying 
cause. 


Section IV. DISEASES OF THE MOUTH 


17—18. Mucocele 

A mucocele is a cyst which forms in glands of the 
inner surface of the lips and cheeks. It presents 
as a nontender, progressive swelling which may 
be soft or have the consistency of a rubber ball. 
Treatment consists of surgical excision. 


17-19. Ranula 


Ranula is a cystic swelling of the floor of the 
mouth which usually begins in the lateral anterior 


portion of the floor. It is due to blockage of one 
of the excretory ducts of the sublingual gland. 
These cysts tend to become very large before the 
patient seeks medical aid. Occasionally, they rup- 
ture spontaneously and reform after healing has 
occurred. Treatment is surgical, either by excision 
or marsupialization. 


17-20. Nasopalatine Cyst 
This is a cyst which develops in the incisive canal 
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located midline in the anterior portion of the hard 
palate. These cysts tend to expand slowly, but 
they are associated with tenderness and pain. 
They are usually smal] but can reach several 
centimeters in size. Treatment is surgical. 


17—21. Torus Palatinus 


Torus palatinus is a bony exostosis located mid- 
line in the hard palate. It is not a neoplasm, 
although it is often mistaken for one. No therapy 
is indicated. 


17-22. Elongated Uvula 


Elongation of the uvula is usually asymptomatic 
and of no clinical significance. Occasionally, a 
patient will complain of a foreign body sensation 
in the back of the throat. No therapy is indicated 
for the asymptomatic case. Amputation of the 
uvula is necessary in symptomatic cases. 


17-23. Bifid Uvula 


Bifid uvula is a congenital abnormality caused by 
incomplete fusion during embryonic development. 
It represents an incomplete union of the palate 
without the cleft lip and palate. In itself, bifid 
uvula is of no clinical significance but it may signal 
the presence of other congenital abnormalities 
which would preclude the performance of a tonsi- 
lectomy or adenoidectomy. 


17-24. Herpes Stomatitis 


Herpes stomatitis is a viral infection which causes 
vesiculation in the oral cavity and on the lips. It 
can be a most perplexing infection. There is no 
specific therapy. Recurrences of this infection are 
common. The disease may become so painful that 
the patient refuses to eat. Use of topical anes- 
thetics such as viscous xylocaine may be necessary 
to control pain. 
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Figure 17-4. Leukoplakia of the tongue. 


17-25. Vincent's Angina 


Vincent’s angina is an ulcerating disease which 
occurs in the oral cavity as well as on the gingiva 
around the teeth. It is due to an organism nor- 
mally found in the oral cavity called Vincent’s 
organism. The ulcerated areas are extremely 
tender and painful. Treatment consists of good 
oral hygiene and prolonged therapy with penicillin. 


17-26. Syphilis 
Oral syphilis is a venereal disease which can 
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Figure 17-5. A large cancer of the palate. 


mimic several other intraoral problems. It may 
eecur as an ulcerating lesion or as a rash, or have 
fhe appearance of a tumor. The examiner can 
eontract the disease through breaks of skin in 
the fingers. For this reason, the examiner always 
should wear gloves or finger cots when manually 
examining the oral cavity. Penicillin therapy is 
the treatment of choice. 


17-27. Leukoplakia 


Leukoplakia is considered a premalignant lesion 
im the oral cavity. It consists of white plaques of 
keratinized mucosa (fig. 17-4). Squamous cell 
carcinoma tends to develop from these lesions. 
Smoking and the excessive use of alcoholic bev- 


erages appear to be underlying causes of these 
lesions. Leukoplakia often will regress after the 
patient has started a program of good oral hy- 
giene, decreased his alcoholic intake, and stopped 
smoking. Small areas of leukoplakia can be ex- 
cised surgically. All these patients should be 
followed closely by the physician for possible 
carcinoma development. 


17-28. Tumors of the Mouth 
Multiple different types of benign and malignant 
tumors can develop intraorally (fig. 17-5). Ther- 


apy depends upon the type of tumor. All tumors 
should be evaluated by a physician. 


Section V. DISEASES OF THE PHARYNX AND TONSILS 


17—29. Acute Bacterial Pharyngitis 


Streptococcal, staphylococcal, and pneumococcal 
organisms cause most cases of bacterial pharyngi- 
tis. The patient will complain of throat pain, 
difficult swallowing, anorexia, and malaise. Tem- 
perature may rise as high as 105°F. The disease 
usually involves the tonsils, oropharynx, and naso- 
pharynx. It may extend to involve the hypo- 
pharynx and larynx. Treatment consists of the 
appropriate antibiotic therapy, bedrest, and in- 
creased fluid intake. Some relief of pain can be 
obtained from throat lozenges and codeine-contain- 
ing cough preparations. Diphtheria is a special 
type of bacterial pharyngitis. A white membrane 
usually forms with this disease which causes 
bleeding of the underlying tissue when stripped 
from this tissue. The exudate associated with 
streptococcal infections can look much like the 
pseudomembrane of diphtheria. For this reason, 
one must always think of the possibility of a 
diphtheria-type infection. Diphtheria, improperly 
treated, may result in rapid death of the patient. 


17-30. Viral Pharyngitis 


The “common cold” comprises a large variety of 
viral pharyngitis. The patient complains of 
moderate throat discomfort. The temperature 
usually is not elevated, or it may be elevated only 
slightly. Small vesiculations may be present on 
the pharynx which contain a clear fluid. There 
should be no exudate unless secondary bacterial 
infection has occurred. Treatment is symptomatic 
with aspirin, fluids, and rest. 


17-31. Acute Tonsillitis 

Acute infections of the lymphoid tissue of the 
pharynx is a very common disorder seen in the 
ENT clinic. A ring of lymphoid tissue, called 


Waldeyer’s ring, encompasses the palatine tonsil, 
lingual tonsil, lateral pharyngeal bands, and 


adenoid tissue. Acute bacterial infections can 
attack any or all of these structures, Pain, malaise, 
anorexia, and increased temperature are typical 
symptoms. Treatment consists of culture of the 
offending organism and institution of the proper 
antibiotic therapy. The decision for tonsillectomy, 
adenoidectomy, or both, rests with the treating 
physician. 


17-32. Thrush 


Thrush is a fungal infection due to Candida albi- 
cans which tends to infect the pharynx of infants 
and elderly. The overgrowth of this fungus usually 
occurs following prolonged antibiotic therapy. 
Antibiotics which destroy the normal bacterial 
flora of the oral cavity may allow the overproduc- 
tion and infectivity of pathogenic bacteria and 
fungus. 


17-33. Chronic Tonsillitis 


The term “chronic” means prolonged or constant 
infection of an area. When a disease reaches the 
chronic stage, it is usually minimally symptomatic, 
however, acute exacerbations with fever, anorexia, 
malaise, and pain are common. These deep-seated 
infections usually are not totally curable by anti- 
biotic therapy and require tonsillectomy. 


17-34. Tuberculosis 


Tuberculous infections of the pharynx are due to 
an underlying pulmonary tuberculosis. This dis- 
ease is relatively rare, but it must be considered 
when the physician is examining and treating 
ulcerations of the pharynx. Pain may or may not 
be present. Treatment is directed toward the pul- 
monary disease with occasional use of cautery on 
the localized lesions in the throat. 


17-35. Peritonsillar Abscess (Quinsy) 


The infection of acute tonsillitis occasionally will 
spread to the tissues behind the tonsil. This tends 


17—5 


to form an abscess which may spread to the soft 
palate, the pharyngeal wall, or the muscular 
spaces of the neck. The patient will complain of 
severe pain and difficulty in opening his mouth. 
Examination will reveal severe swelling on the 
infected side. Therapy consists of incision and 
drainage of the abscess, antibiotics, bedrest, and 
frequent throat irrigations with saline. 


17-36. Tumors of the Pharynx and Tonsils 


a. General. Tumors of the pharynx normally are 
asymptomatic unless eustachian tube or nasal 
blockage occurs. Some tumors are associated with 
repeated epistaxis. Pain generally is a symptom 
of late malignancy. 

b. Benign Tumors. 

(1) Nasal polyps. Nasal polyps may be 
present in the nasopharynx. Occasionally, these 
polyps are seen to hang below the level of the soft 
palate. The attachment of the polyps normally is 
beneath the middle turbinate, sometimes protrud- 
ing from the maxillary ostium. Polyps can reach 
large proportions, fully occluding the choana. 
Treatment is surgical removal. 

(2) Squamous papilloma. Another common 
benign lesion is the squamous papilloma. It 
normally is found during routine examination of 
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the mouth and throat. It appears as a small tag 
of tissue hanging from the tonsil, tonsillar pillars, 
or soft palate. These lesions are asymptomatic. 
They are of no clinical significance except for the 
need to differentiate the papilloma from a 
malignancy. 

(8) Nasopharyngeal fibroma. This benign 
tumor usually occurs in young males 8 to 15 years 
old. It may become very large before the diag- 
nosis is made. Symptoms consist of recurrent 
severe nosebleeds and nasal obstruction. Treat- 
ment is surgical. 

c. Malignant Tumors 

(1) Cancer of the tonsil. Tonsillar carcinoma 
is occasionally seen in any busy ENT clinic. Un- 
fortunately, these lesions are usually asymptoma- 
tic during their early stages, and the patient gen- 
erally fails to present himself to a physician until 
pain or trismus occurs. Treatment depends upon 
the size and extent of the lesion. 

(2) Cancer of the nasopharynx. Nasopharyn- 
geal carcinoma is another silent tumor unless 
eustachian tube blockage, metastasis to the neck, 
neurological symptoms, or pain occurs. X-ray 
therapy is the treatment of choice for these lesions. 
If metastasis to the neck has occurred, a neck dis- 
section may be necessary. 


CHAPTER 18 


CLINICAL PROCEDURES RELATED TO THE MOUTH, PHARYNX, AND SALIVARY 
GLANDS 


Section |. EXAMINATION 


18—1. General 


Disease of the oral cavity, salivary glands, and 
pharynx is readily accessible to examination and 
diagnosis. Like the rectum, this area of the 
anatomy rarely receives the proper inspection, 
allowing some disease states to become far 
advanced before diagnosis is made. Because of the 
silent nature of cancer, it frequently becomes far 
advanced before proper therapy is instituted. 
Certain systemic diseases, such as leukemia, tuber- 
culosis, and syphilis, have oral manifestations 
which might allow earlier diagnosis if proper ex- 
amination of this area were undertaken. 


18—2. Inspection 


Using a good light source, the oral cavity should be 
fully inspected for unusual colorations, presence 
of pus, ulcerations, or swellings. Hidden areas 
beneath the tongue and at the inferior portions of 
the tonsils can be seen using a tongue blade to 
retract the tongue in various directions. The teeth 
should be inspected for obvious cavities or gum 
infections. 


18—3. Palpation 


The examiner should wear some protective device, 
such as gloves or finger cots when palpating the 
oral cavity. Of the several diseases that are trans- 
mittable to the examiner by this examination, the 
most insidious are syphilis and tuberculosis. He 
should wash his hands thoroughly before and after 
examining the patient. The mandible, maxilla, and 
palate can be palpated for gross abnormality. 
Then the fingers should be run beneath the tongue 
to search for tenderness and abnormal swelling. 
The punctum of the submaxillary and parotid 
glands can be both visualized and palpated 
simultaneously. These glands should also be 


palpated bimanually with one finger in the mouth 
and the other hand over the gland (fig. 18-1). 
Saliva can be expressed from the glands by mas- 
sage. Evidence of pus or stone formation often can 
be obtained from this maneuver. The anterior ton- 
gue, area of the tonsils, and base of the tongue 
also can be palpated safely. With children, the 
examiner should take care to keep the patient from 
biting his finger. Human bites invariably become 
infected and are difficult to cure. 


18—4. Mirror Examination 

The lingual surface of the individual teeth, the 
hypopharynx, and the nasopharynx are examined 
by the use of the head mirror. Again, the examiner 
must look carefully for evidence of infection, ul- 
cerations, tumor, or mouth malformations. 





Figure 18-1. Bimanual palpation of the submazillary 
gland. 


Section Il. SPECIAL PROCEDURES 


18—5. Culture Techniques 


Routine cultures of the oral cavity or pharynx are 
obtained by the swab technique. Culture of the 


salivary glands is obtained by massaging the in- 
dividual gland to express saliva and pus from the 
punctum. This is collected on the culture swab. 


18-1 


When the tonsil, pharynx, or ulcerations are being 
cultured, the area should be swabbed vigorously 
(fig. 18-2@). Although this often causes pain to 
the patient, it increases the chance of obtaining a 
positive culture. Nonspecific swabbing of the 
mucosa of the oral cavity, tongue, or pharynx is 
poor culture technique and decreases the likelihood 
of obtaining positive results. Then the swab is 
placed in a sterile culture tube (fig. 18-2@), 
labeled, and sent immediately to the laboratory. 
Cultures which are allowed to dry out result in 
negative reports. The examination techniques for 
suspected syphilis and trench mouth vary some- 
what from that noted above. The swab should be 
placed in a culture tube containing a small amount 
of saline. Diagnosis of these diseases requires dark 
field examination of the living organism. Sus- 
pending the organism in saline usually keeps it 
alive until this examination can be performed. 


18—6. Biopsies 
Biopsies should be performed only by the physi- 









Figure 18-2. Obtaining a throat culture by the swab 
technique. 
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Figure 18-3. l'ongue biopsy being performed with punch 
biopsy forceps. 


cian. Generally speaking, there are two types of 
biopsies, incisional and excisional. An incisional 
biopsy is one in which a piece of tissue is removed 
from the lesion being examined. An excisional 


Figure 18-4. Parotid sialogram. The pooling of the radio- 
graphic contrast material in the parotid gland is an ab- 
normal finding called sialectasia. 


biopsy is one in which the total lesion is excised 
for examination. 

_@. Biopsy of the Oral Cavity. Lesions within the 
oral cavity are readily accessible for biopsy (fig. 
18-3) . The surgical setup should include the biopsy 
instruments, hemostats for control of bleeding, and 
suture material for closure of the wound. 

b. Biopsy of Poorly Accessible Areas. Naso- 
pharyngeal and hypopharyngeal biopsies can be 
performed in the ENT clinic. This requires the use 
of special instruments for allowing simultaneous 
visualization and biopsy of the lesion. The first step 
in biopsy of the nasopharynx is anesthetizing the 
nose and back of the throat with a topical anesthe- 
tic. The palate is retracted with a palatal retractor. 
The biopsy instrument, such as Metzger forceps, 
is inserted into the nose, while the area being 
biopsied is visualized by mirror nasopharyngos- 
copy. Excessive bleeding may be controlled with 
packs. Hypopharyngeal biopsies require the use 
of a curved biopsy forcep, tongue retraction, and 
visualization with a mirror. Bleeding may be dif- 
ficult to control. 
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1 Sterile gloves 

2 Emesis basin 

3 Sterile towels 

4 Culture tube 

5 Frazier suction tip 
6 Knife 





7 Luer-Lok syringe, 3-cc 
three-finger 

8 Needle, 22-gauge 

9 Metzenbaum scissors 


18-7. Sialography 


Sialography is a diagnostic procedure in which a 
radiographic contrast material is injected into 
the major duct of either the parotid or submaxil- 
lary gland, followed by X-ray examination of the 
gland (fig. 18-4). The procedure is outlined below. 

a. The punctum of Wharton’s or Stenson’s duct 
is progressively dilated with lacrimal dilators. 

b. The duct is cannulated with either a blunt- 
nosed 20-gauge needle or a small caliber poly- 
ethylene tube. 

c. A radiographic contrast agent, such as Lipio- 
dol or Ethiodol (trade names), is injected into 
the ductal system of the gland. Injection is con- 
tinued until the patient experiences a moderate 
degree of discomfort in the area of the gland. This 
usually requires from 14 to 1% cc of dye. 

d. Then the patient is sent to the X-ray section 
where appropriate radiographs are obtained. 

e. This procedure, properly performed, will re- 
veal the ductal system within the gland being 
examined. It helps to distinguish obstructive dis- 
ease from inflammatory disease from tumors. 
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10 Tonsil clamp 

11 Tonsil suction tip 

12 Sterile gauze pads, 4 by 4 in. 
13 Topical anesthetic 


Figure 18-5. Setup of instruments for a peritonsillar incision and drainage. 
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f. Following the procedure, the patient should 
be instructed to drink a fluid such as lemonade or 
eat a saliva-producing food such as lemons. This 
will tend to extrude more rapidly dye material 
which has remained in the ductal system. 


18-8. Incision and Drainage of a Peritonsillar 
Abscess 


Incision and drainage of an abscess behind the 
tonsil (fig. 18-5) can be a lifesaving procedure. 
This abscess, if untreated, tends to spread into the 
soft tissue spaces of the neck. Also, it can obstruct 
the pharyngeal airway. The procedure for draining 
a peritonsillar abscess is outlined below. 

a. The procedure is explained fully to the 
patient. 

b. The patient is draped to protect clothing. 

c. The mouth and pharynx are sprayed lightly 
with a topical anesthetic. 

d. The physician may elect to inject a small 
amount of xylocaine local anesthesia into the area 
where the incision will be made. The incision is 
normally made at the junction of the anterior 
pillar with the soft palate. Once the incision has 
been made through the mucosa, blunt dissection 
with a tonsil hemostat is used to enter the abscess 
"cavity. 

e. When the cavity is entered, the patient is 
asked to lean forward over an emesis basin into 
which pus and blood is allowed to drain. 

f. The patient is not allowed to leave the clinic 
until all bleeding has been controlled and there is 
no further danger of fainting. 


18-9. Throat Irrigations 


Warm saline throat irrigations are frequently pre- 
scribed following incision and drainage of a peri- 
tonsillar abscess, This procedure can be performed 
either in the hospital or at home. A clean enema 
bag and tubing can be used for irrigation. The 
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Figure 18-6. A method of irrigating the throat with warm 
saline. 


enema bag is suspended above the patient. The 
tubing is inserted into the mouth to the area of the 
abscess. With the patient leaning forward over an 
emesis basin, warm saline is allowed to run against 
the abscessed area. Another method for warm 
saline throat irrigation is shown in figure 18-6. 


CHAPTER 19 


ANATOMY AND PHYSIOLOGY OF THE LARYNX 


Section I. 
19—1. General 


The larynx consists of several cartilages con- 
nected one to another, to the trachea below, and 
to the hypopharynx above. The fourth, fifth, and 
sixth cervical vertebra lie behind the larynx. 


19—2. Laryngeal Cartilages 

a. Thyroid Cartilage (Adam’s Apple). The thy- 
roid cartilage (fig. 19-1) shields the vocal cords 
and internal structure of the larynx anteriorly and 
laterally. This cartilage does not form a complete 
ring, being open posteriorly (fig. 19-2). It is con- 
nected to the hyoid bone by the thyrohyoid liga- 
ment and articulates with the cricoid cartilage 
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below by a true joint. This joint allows anterior 
and posterior tipping of the thyroid cartilage on 
the cricoid cartilage. Each side of the thyroid 
cartilage is called the thyroid ala. Extending 
superiorly from the posterior portion of the thy- 
roid ala is the superior cornu. Extending down- 
ward and posteriorly is the inferior cornu which 
attaches to the cricoid cartilage. The epiglottis is 
attached to the thyroid cartilage anteriorly. 

b. Cricoid Cartilage. This cartilage (figs. 19-1 
and 19-2) forms a complete ring around the 
lower portion of the larynx. It is larger posteriorly 
where it articulates with the arytenoid cartilages. 
The arytenoid cartilages are connected to the cri- 
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Figure 19-1. Anterior view of laryngeal cartilages. 


coid cartilage by a joint which allows movement 
of the arytenoids on the cricoid. The cricothyroid 
ligament lying between the thyroid and cricoid 
cartilages anteriorly comprises the area through 
which emergency tracheostomies are sometimes 
performed. 

c. Arytenoid Cartilages. The arytenoid car- 
tilages (fig. 19-2) are paired cartilages resting 
on the posterior portion of the cricoid cartilage. 
These cartilages are connected to the anterior 
portion of the thyroid cartilage by the vocal liga- 
ments. The vocal ligaments make up the leading 
edge of the vocal cords. The arytenoid cartilages 
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are important in the normal functioning of the 
voice. Fixation of one or both of these cartilages 
by arthritis or infection will decrease the move- 
ment of the vocal cord causing hoarseness. 

d. Corniculate Cartilages. These are small 
paired cartilages (fig. 19-2) attached firmly to 
the superior surface of the arytenoid cartilages. 
They have no apparent function. 

e. Epiglottic Cartilage. The cartilaginous body 
of the epiglottis (fig. 19-2) is attached midline 
anteriorly to the inside of the thyroid cartilage. 
The epiglottis then extends superiorly to above 
the level of the hyoid bone. This cartilage partially 
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Figure 19-2. Posterior view of laryngeal cartilages. 


protects the larynx from entrance of food parti- 
cles during swallowing. 


19-3. Extrinsic Muscles of the Larynx 


These muscles connect the various parts of the 
laryngeal framework to the surrounding bones, 
particularly the hyoid and sternum. Muscular 
connections to the hyoid bone are responsible for 
movement of the thyroid superiorly during swal- 
lowing and during the formation of high-pitched 
tones. The muscles connecting the thyroid car- 
tilage to the sternum stabilize the position of the 
thyroid cartilage. Muscles from the hypopharynx 
attached to the external sides of the thyroid car- 
tilage posteriorly, playing a role in certain types 
of vocalization. 


19—4. Intrinsic Muscles of the Larynx 
(figs. 19-3 and 19-4) 


a. General. The function of these muscles is 
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the formation of sound. They are primarily re- 
sponsible for opening and closing the space be- 
tween the vocal cords (glottic space) and tighten- 
ing or loosening the vocal cords. This allows the 
production of different pitches by the larynx. The 
articulate formation of words depends upon 
normal function of the tongue, lips, palate, and 
pharynx. 

b. Thyroarytenoid Muscle: This muscle (fig. 
19-3) makes up the bulk of the vocal cord on both 
sides. Acting with other intrinsic muscles of the 
larynx, it tenses the vocal cords. 

c. Arytenoid Muscle. This is an unpaired mus- 
cle (fig. 19-3) which connects the two arytenoid 
cartilages. The muscle acts to pull the arytenoid 
cartilages together, closing the posterior portion 
of the glottis. 


d. Posterior Cricoarytenoid Muscle. This mus- 
cle (fig. 19-4) runs from the cricoid cartilage to 
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Figure 19-3. Intrinsic muscles of the larynx, lateral view. The thyroid ala has been removed exposing muscles of the 
interior of the larynz. 
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Figure 19-4. Intrinsic muscles of the larynz, posterior view. 


the arytenoid cartilages. It acts to separate the (fig. 19-4) which run from the arytenoid to the 
vocal cords. lateral portions of the epiglottis. 

e. Lateral Cricoarytenoid Muscles. These mus- b. Ventricular Folds. These mucosal folds lie 
cles (fig. 19-8) also run from the cricoid cartilage 
to the arytenoid cartilage. They act to close the 
glottic space between the vocal cords. 

f. Cricothyroid Muscles. These muscles (fig. 
19-3) run between the cricoid and thyroid car- 
tilages. They act to stretch the vocal cords. 


19-5. Laryngeal Folds 


Within the larynx are several folds which act as 
sound resonating chambers and attach to the 
laryngeal and pharyngeal walls. Most of these 
folds are visible upon indirect mirror laryngos- 
copy (fig. 19-5). 

a. Aryepiglottic Folds. These are mucosal folds 
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Figure 19-6. Superior (mirror) view of the normal larynz. 


above the vocal cords on both sides. They are 
separated from the vocal cord by the laryngeal 
ventricles which are invaginations of mucosa be- 
tween the ventricular fold and the true vocal 
cords. The ventricular folds are called false cords 
(fig. 19-6). Patients with certain abnormalities of 
the larynx tend to speak with a “false cord voice.” 
This consists of a harsh whisper. 

c. Glosso-Epiglottic Fold. This is a ligament 
which runs from the midportion of the epiglottis 
anteriorly to the base of the tongue (fig. 16-2). 

d. Interarytenoid Incisure. This is a fold which 
runs between the two arytenoid cartilages pos- 
teriorly. 

e. Pharyngo-Epiglottic Folds. These are mu- 
cosal folds which attach the lateral surface of the 
epiglottis to the lateral pharyngeal walls. 


19-6. Nerve Supply to the Larynx - 


The motor and sensory components of the laryn- 
geal nerve supply are derived from the tenth 
cranial nerve (vagus nerve). Intralaryngeal sensa- 
tion is mediated through the superior laryngeal 
nerves bilaterally. The impulse is transmitted to 
the vagus nerve from the superior laryngeal nerve, 
and from the vagus nerve to the brain. The su- 
perior laryngeal nerve also supplies motor fibers 
to the cricothyroid muscle. This is the only in- 
trinsic laryngeal muscle receiving its motor supply 
from this nerve. The recurrent laryngeal nerves 
furnish all the remaining intrinsic muscles of 
the larynx with their respective motor supplies. 
The recurrent nerves have no known sensory func- 
tion. The extrinsic musculature of the larynx re- 
ceives its motor supply from the ansi hypoglossis. 


Section Il. PHYSIOLOGY OF THE LARYNX 


19-7. General 


The larynx is not a simple tube like the trachea. 
Its musculature performs several vital functions 
not easily recognized. 


19-8. Guardian Function 


The larynx often is spoken of as the guardian of 
the respiratory tract. The laryngeal mucosa is 
very sensitive to the entrance of foreign bodies. 
When such foreign materials as food or liquids 
attempt to enfer the larynx, the reflex action of 
the larynx causes strong and repeated coughing. 
This reflex protects the individual from strangula- 
tion by obstruction of the air passage with foreign 


bodies. During swallowing, the aryepiglottic folds, 
the arytenoids, and the tubercle of the epiglottis 
fold inward, tightly closing the larynx. This ex- 
plains why one is unable to swallow and breathe 
simultaneously. 


19-9. Phonation 


a. Sound Production. As noted in chapter 8, 
sound consists of rhythmic condensations and 
rarefactions of air. The vocal cords produce con- 
densations and rarefactions of air by vibrating. 
This allows expired air to escape in rhythmic 
puffs. The pitch of the sound produced is altered 
by changes in the distance between the vocal cords 
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and the tension of the vocal cords. Changes in 
vocal cord position and tension are controlled by 
the musculature of the larynx. 

b. Resonating Characteristics. The oral cavity, 
nasal cavity, and pharynx act as resonating cavi- 
ties above the level of the vocal cords. Changes in 
length of the resonating cavity will change the 
pitch of the sound produced. An example of this 
is the trombone. In this instrument, lengthening 
or extending the slide lowers the pitch produced. 
The extrinsic musculature of the larynx assisted 
by muscular attachments to the hyoid bone allows 
for changes in the length of the resonating cavity 
above the vocal cords. Shortening or lengthening 
this cavity tends to change the pitch of the tone 
produced by the vibrating vocal cords. 

c. Word Production. The sound produced by 
the vocal cords and changes in the resonating 
characteristics of the cavity above the vocal cords 
would be meaningless without the sound-forming 
characteristics of the lips, tongue and soft palate. 
These structures can modify the fundamental 


.) 


vibration and its Overtones for the production off 
words. 


19-10. Straining Function 


Increasing intra-abdominal pressure for defeca— 
tion, childbirth, urination, and coughing dependss 
largely upon the ability of the sphincteric mecha— 
nism of the larynx to close. When this mechanisna 
fails due to disease or surgery, increasing ab— 
dominal pressure only tends to force more air 
out of the lungs. Likewise, coughing depends upom 


- the ability of the larynx to close. Intra-abdominal 


pressure must build up before the larynx opens, 
allowing the rapid expulsion of air from the lungs. 


19-11. Airway 


The larynx acts as the normal airway between 
the pharynx and trachea. All air entering or 
leaving the lungs must pass through the larynx. 
Disease states, a foreign body, or a tumor can 
obstruct this portion of the airway, causing suffo- 
cation and death. 


CHAPTER 20 


DISEASES AND TRAUMA OF THE LARYNX 





20—1. General 


Lesions of the larynx often become manifest early 
during the course of disease states. The symptom 
of hoarseness signals the onset of diseases involv- 
ing the vocal cords. Even very small lesions, such 
as vocal nodules, produce hoarseness which often 
causes the patient to seek medical care. Rapidly 
progressing diseases, such as inflammations or 
cancer, not only cause symptoms early during 
the course of disease but after a relatively short 
time can endanger life by obstructing the laryn- 
geal airway. 


20-2. Acute Laryngitis 

a. Etiology. Acute inflammation of the larynx 
can be caused by such bacterial infections as 
streptococcus, pneumococcus, staphylococcus, or 
diphtheria. Viral and allergic disorders also may 
cause acute inflammation of the larynx and closely 
mimic the bacterial inflammations clinically. 
Hoarseness, cough, and variable degrees of throat 
discomfort are the chief symptoms of acute laryn- 
gitis. 

b. Pathology. Indirect laryngoscopy will reveal 
erythema and edema of the mucosal surfaces of 
the larynx. Exudation (pus) may or may not be 
present. 

c. Treatment. Treatment depends upon the un- 
derlying cause. In bacterial infections of the 
larynx, specific antibiotic therapy can be given. 
Allergic disorders require identifying and with- 
drawing the allergen. Treatment of viral diseases 
is largely symptomatic with institution of voice 
rest, humidification, aspirin, cough preparations, 
and bed rest. 


20—3. Chronic Laryngitis 


a. Etiology. The term chronic laryngitis im- 
plies long-standing inflammatory changes in the 
laryngeal mucosa. This can be caused by repeated 
episodes of acute laryngitis, voice abuse, excessive 
smoking, and chronic allergic disorders. 

b. Pathology. The laryngeal mucosa is thick- 
ened with changes being present in the epitheleal 
lining of the mucosa. This includes loss of normal 
ciliated epithelium and replacement with a squa- 


mous form of epithelium. Premalignant changes 
such as hyperkeratosis or leukoplakia may be 
associated with the underlying chronic problem. 

c. Treatment. Treatment of chronic laryngitis 
can be most unrewarding. If the problem is due 
to smoking, the physician would be fortunate if 
he could convince one patient in 10 to stop the 
habit. Those cases due to chronic infection occa- 
sionally respond to long-term antibiotics, voice 
rest, and humidification. If voice abuse appears 
to be the cause, speech therapy may be of value. 
These patients should be reevaluated at various 
intervals for the possible development of cancer. 


20—4. Inflammatory Croup 


Inflammatory diseases which invade the soft tissue 
areas below the vocal cords (subglottic area) 
cause variable degrees of swelling. Early symp- 
toms include a croupy cough and mold difficulty 
in breathing. This may progress rapidly to com- 
plete obstruction of the airway, particularly in 
the child. This can result in an extreme emergency 
requiring rapid tracheostomy. Treatment includes 
hospitalization with close observation, humidifica- 
tion, antibiotics, and administraton of cortisone- 
like preparations. 


20-5. Epiglottitis 

a. Etiology. Acute inflammation of the epi- 
glottis can be caused by allergy or bacterial and 
viral infections. This causes swelling of the epi- 
glottis. The most common organism causing a 
severe epiglottitis in the child is Hemophilus 
influenza. 

b. Pathology. Epiglottitis in the child may be 
an emergency problem. Acute swelling of the 
epiglottis causes inspiratory obstruction of the 
larynx. The disease may be very rapid in onset, 
becoming an emergency within minutes. 

c. Treatment. All cases should be hospitalized 
and treated with humidification, steroids, anti- 
biotics, and close observation. With progression 
of the disease, it may be necessary to perform an 
emergency tracheostomy. 


20-6. Laryngomalacia 
Laryngomalacia is a congenital condition which 
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becomes apparent shortly after birth. In this con- 
dition, the cartilages of the larynx have failed to 
develop fully. They are very soft and flexible and, 
upon inspiration, tend to fold of suck into the 
glottic area. This causes inspiratory stridor in 
the newborn child. No treatment is normally re- 
quired. It usually clears spontaneously by the age 
of 6 months. 


20-7. Pseudolaryngeal Paralysis (Hysterical 
Aphonia) 

Pseudolaryngeal paralysis is a nonorganic failure 
of the ability to speak. The disorder usually has 
some underlying psychiatric cause. Upon exami- 
nation, the larynx will appear to be entirely 
norma]. However, when the patient tends to pho- 
nate, the vocal cords initially will come together 
normally. Then they will abduct and sound will 
not be produced. Treatment is psychiatric. Occa- 
sionally, the patient will respond to speech 
therapy. 


20-8. Dysphonia Plicae Ventricularis 


Dysphonia plicae ventricularis is a psychological 
disorder in which the patient is unable to speak 
above a whisper. In this condition, the patient 
fails to use the vocal cords for the production of 
speech sounds. The false cord area tends to fold 
over the glottis for production of the whispered 
voice. This can be visualized on indirect mirror 
examination. Before making the diagnosis of 
dysphonia plicae ventricularis, the physician must 
rule out laryngeal paralysis or some other under- 
lying laryngeal disease. These patients usually 
will respond to speech therapy. 


20-9. Vocal Nodules (Singer’s Nodes) 


Patients subject to over-use of their voice, such 
as public speakers or singers, tend to develop small 
nodules on the leading surface of both vocal cords 
between the anterior and middle one-third of these 
cords. If the vocal trauma continues, the modules 
may enlarge, causing hoarseness. Occasionally, 
these nodules will regress with proper vocal 
therapy, but some cases require removal of the 
nodules by direct laryngoscopy. 


20-10. Contact Ulcers 


Contact ulcer is another lesion due to abuse of 
the voice. It is an ulceration of the leading margin 
of the vocal cords between the posterior and 
middle one-third of these cords. The ulceration 
must be distinguished from early carcinoma. This 
requires direct laryngoscopy and biopsy of the 
lesion. If the lesion is found to be purely inflam- 
matory, speech therapy can be recommended. 
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20-11. Laryngeal Polyps 

Polyps closely resembling nasal polyps tend to 
form on the vocal cords of some individuals. The 
underlying cause may be allergy, irritation, or 
vocal abuse. The diagnosis is readily evident on 
indirect mirror laryngoscopy. Treatment consists 
of direct laryngoscopy and removal of the polyps. 


20-12. Juvenile Papillomatosis 


Papillomas are wart-like growths which form on 
epitheleal surfaces. Laryngeal papillomas are most 
commonly seen in young males, The extent of the 
disease varies considerably. Some patients will 
have only a few papillomatous growths on the 
vocal cord margins, while others may have papil- 
lomas spread over the entire laryngeal mucosa. 
Treatment is not gratifying. Removal of the 
papillomas by direct laryngoscopy rarely is cura- 
tive. The lesions tend to recur over a period of 
several weeks to several months. Each recurrence 

is usually more widespread than the previous one. 

Fortunately, most of these lesions tend to regress 

following puberty. An occasional patient will con- 

tinue to have papillomas throughout life. Papil- 

lomas in adults tend to become malignant. 


20-13. Hyperkeratosis 


Hyperkeratosis means increased thickness of the 
membrane surface of the larynx. The underlying 
cause is irritation due to smoking, voice abuse, or 
chronic infection. Patients usually complain of 
hoarseness. Rarely, there is associated discomfort. 
Treatment consists of attempting to stop the irri- 
tative process. If the physician is successful, the 
degree of hyperkeratosis may regress. However, 
if the underlying irritative process continues, the 
lesions may become leukoplakic and later become 
malignant. Patients with hyperkeratosis should 
be followed in the ENT clinic at intervals of 3 
to 6 months because of the possible development 
of malignancy. 


20-14. Leukoplakia 


Leukoplakia is a clinical diagnosis based on the 
formation of thick, white plaques on mucosal 
surfaces. This disease tends to form on the vocal 
cords due to the irritation of smoking or vocal 
abuse. They are considered to be premalignant, 
ultimately resulting in malignant degeneration if 
the underlying cause continues. All of these pa- 
tients should undergo direct laryngoscopy and 
biopsy at variable intervals as long as the leuko- 
plakia persists. If the underlying irritative pro- 
cess is stopped, these lesions tend to regress. 


20-15. Carcinoma of the Larynx 


Cancer of the larynx causes symptoms of constant 
and progressive hoarseness. Pain and bleeding ‘are 


late symptoms of this disease. For this reason, 
all patients who have chronic hoarseness should 
be evaluated intermittently in the ENT clinic. 
Small cancers of the larynx are treatable by 
either X-ray therapy or surgery. The ultimate 
outlook for small lesions is very good, with cure 
rates as high as 90 percent being obtained. The 
larger the lesion, the less likely a cure can be 
obtained. The surgical treatment of this disease 
consists of partial or complete removal of the 
larynx (laryngectomy) (fig. 20-1). The lymphatic 
drainage areas from the larynx frequently must 
also be removed. This includes performance of 
a radical neck dissection on the same side as the 
cancer. 


20—16. Esophageal Speech 


Totally laryngectomized patients are left without 
the ability to speak. They must breathe through 
the tracheal stoma (fig. 20-1) which has been 
sutured to the skin in the lower part of the neck. 
They have no communication with the upper air- 
way and so are unable to make sound associated 
with speech. Many of these patients are taught 
esophageal speech. This type of speech consists 
of swallowing air into the esophagus or stomach 
and regurgitating (burping) this air back up 
the esophagus in a controlled manner. The re- 
gurgitated air causes vibrations of the pharyngeal 
walls, resulting in sound. Since the lips, palate, 
and tongue are still intact, the patient can form 
words with this sound. The speech produced is 
not normal. The words are guttural and sentences 
are broken due to the requirement of swallowing 
air after each third or fourth word. Some patients 
become highly proficient with esophageal speech 
and can function well in society. Other patients 
never fully develop good esophageal speech and 
tend to be reclusive and antisocial. 





Figure 20-1. Laryngectomized patient. The 

tracheal stump, through which the patient 

breathes, has been sutured to the skin of the 
neck. 


20-17. Laryngeal Paralysis 


a. Superior Laryngeal Nerve Paralysis. Paral- 
ysis of the motor nerve to the larynx causes 
symptoms dependent upon the nerve paralyzed. 
Paralysis of the superior laryngeal nerve causes 
few clinical symptoms. The patient may complain 
of voice fatigability with prolonged use. There 
may be some loss of voice intensity. Examination 
will reveal mild loss of tension in the involved 
vocal cord. 

b. Recurrent Laryngeal Nerve Paralysis. Paral- 
ysis of one of the recurrent laryngeal nerves 
usually causes symptoms of hoarseness. Indirect 
laryngoscopy will reveal lack of movement of the 
involved vocal cord. Respirations are not ob- 
structed with unilateral paralysis. 

c. Bilateral Recurrent Nerve Paralysis. Paral- 
ysis of both vocal cords is a serious condition. 
Both cords lie in the paramedian or midline posi- 
tion causing moderate constriction of the laryn- 
geal airway. Most of these patients do well when 
resting; however, they cannot obtain enough air 
even for mild exertion, and require tracheostomy. 


d. Therapy. No treatment is required for su- 
perior laryngeal paralysis. Unilateral recurrent 
nerve paralysis can be treated by teflon injection 
into the involved vocal cord to improve speech. 
In bilateral recurrent nerve paralysis, first con- 
sideration is given to the airway. Most of these 
patients will require tracheostomy. Surgical pro- 
cedures are available which will improve the 
laryngeal airway in these patients. 


20-18. Laryngeal Trauma 


a. Etiology. Laryngeal injuries can be pene- 
trating, crushing, or a combination of the two. 
The most common cause of injury are automobile 
accidents in which the patients are thrown for- 
ward, crushing the larynx between the steering 
wheel or dashboard and the cervical spine. Other 
causes include gunshot wounds, fragment wounds, 
and lacerations due to sharp objects. Some of 
these patients die before adequate medical help is 
obtained. In such cases, placement of an endotra- 
cheal tube or performance of a tracheostomy could 
be lifesaving. 

b. Pathology. The cartilaginous structures are 
fractured or lacerated. Compression of the thyroid 
or cricoid cartilage will obstruct the laryngeal 
lumen. Submucosal hematoma formation will fur- 
ther obstruct the lumen. Bleeding into the laryn- 
geal lumen will occur if the mucosa is lacerated. 
If the patient is conscious, he will complain of 
increasing difficulty in breathing associated with 
severe hoarseness, coughing, and bleeding. La- 
bored breathing with laryngeal stridor is present 
in the unconscious patient. 
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ce. Treatment. Once an airway (intubation or 
tracheostomy) has been established, and if the 
patient’s condition permits, surgical exploration 
and repair of the larynx is indicated. The laryngeal 
cartilages can be replaced in anatomical position 
and lacerations of the mucosa repaired. This treat- 
ment not only increases the patient’s ability to 
speak but guards against later formation of 
laryngeal stenosis. 


20-19. Laryngeal Stenosis 


Stenosis of the larynx consists of scar formation 
which may obstruct the laryngeal airway and 
cause difficulty with speech or respirations. Scar- 
ring is due to trauma which has either fractured 


the laryngeal cartilage or disrupted the mucous 
membrane inside the larynx. Some diseases, 
notably diphtheria and syphilis, can form stenosis. 
Treatment of severe cases is surgical. 


20-20. Laryngeal Foreign Bodies 

Removal of foreign bodies which become lodged 
in the larynx comprises an ENT emergency. If 
the foreign body entirely obstructs the laryngeal 
airway, the patient probably will die before medi- 
cal help is obtained. Smaller foreign bodies cause 
variable degrees of respiratory obstruction asso- 
ciated with hoarseness, discomfort, and coughing. 
Laryngeal foreign bodies can be removed by direct 
laryngoscopy. 


CHAPTER 21 


CLINICAL EMERGENCIES 





21—1. General 


Emergency situations occasionally arise unexpect- 
edly during clinical treatment. This can include 
anything from minor fainting to cardiac arrest 
and death in the treatment chair. The EENT 
specialist should be aware of some of these possi- 
bilities and have a working knowledge of emer- 
gency treatment measures for them. 


21-2. Syncope 
Syncope means fainting. There are several under- 
lying causes, a few of which are noted below. 

a. Hysterical Syncope. This is the most common 
cause of fainting among adults. This type of faint- 
ing results from purely psychological mechanisms. 
Patients often will faint when confronted by un- 
pleasant treatment measures. Treatment consists 
of laying the patient flat and elevating his legs. 
A mild stimulant such as ammonia vapors will 
tend to reverse the reaction rapidly. 

b. Hyperventilation Syncope. Hyperventilation 
also represents a hysterical phenomenom. Un- 
pleasant thoughts will cause some patients to 
breathe heavily. This leads to numbness and ting- 
ling of hands, feet, and face; buzzing in the head; 
lightheadedness; and loss of consciousness. Severe 
cases may be associated with a condition of tetany, 
in which the arms and legs become very stiff. 
Treatment consists of inducing the patient to 
breathe slower. Breathing into a paper bag will 
raise the carbon dioxide level in the blood, de- 
creasing the patient’s symptoms. 

c. Circulatory Syncope. Patients with advanced 
hardening of the arteries frequently have a poor 
blood supply to the brain. Conditions which require 
an increase in cerebral circulation often will cause 
a sensation of lightheadedness and fainting. Under 
severe circumstances, the lack of blood supply may 
lead to a cerebral vascular accident (stroke). 
Treatment consists of placing the patient in the 
supine position and elevating the legs. These pa- 
tients should be admitted to the hospital and 
receive neurological evaluation. 

d. Orthostatic Syncope. Even the normal indi- 
vidual often experiences lightheadedness when 
arising rapidly from the supine to the standing 


position. This lightheadedness is due to the time 
lag between the need for extra cerebral circula- 
tion and the time it takes the heart to supply this 
extra need. Elderly patients and patients with 
arterial sclerosis or cardiac disease require more 
time for the heart to supply extra blood which 
the brain needs. Such patients often must arise 
very slowly from the supine position. If they arise 
rapidly, they may develop true syncope and fall 
to the floor. 

e. Syncope Due to Blood Loss. Patients who are 
suffering from a decreased circulatory blood 
volume, such as those having severe nosebleeds, 
may become syncopal when sitting or standing. 
This is due to a decreased circulating volume of 
blood and the heart’s inability to supply enough 
oxygen carrying components of blood to the brain. 
Because of this problem, it is occasionally neces- 
sary to place nasal packs with the patient in the 
supine position. 

f. Vago-Vagal Syncope. This is an unusual con- 
dition in which stimulation of the sensory nerve 
endings in the nose, ear, or pharynx results in 
reflex slowing or even stopping of the heart. 
Typically, this occurs unexpectedly during the 
course of manipulating or injecting inside the nose 
or pharynx. The patient suddenly “passes out.” 
Frequently, there are no pulse or apparent respira- 
tory attempts by the patient. The episode normally 
lasts only a few seconds, but rare cases may de- 
velop a true cardiac arrest requiring resuscitation. 


21-3. Convulsions 


Convulsions can result unexpectedly in the ENT 
clinic due to epilepsy, drug reactions, high tem- 
perature, or low blood pressure. Since the cause 
is not readily apparent at the time of the convul- 
sion, one must be prepared to treat anything from 
drug reaction to heart attack. The patient should 
be placed in the supine position and partially re- 
strained to prevent self injury. The tongue should 
be protected by placing an airway or a gauze- 
padded tongue blade between the patient’s teeth. 
Since a convulsion may herald the onset of a 
severe drug reaction, an I.V. should be placed in 
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the arm, oxygen administered, and the clinic 
emergency tray made available. 


21—4. The Psychotic Patient 


Psychotic patients are often treated for ENT 
complaints in the clinic. The vast majority of 
these patients are under therapy and do not re- 
quire special consideration. Rarely, a patient may 
develop an acute psychotic break in the ENT 
clinic requiring a rapid, purposeful response by 
the EENT specialist. Some of these patients can 
inflict bodily harm on themselves or others. The 
following measures, if applied, may help to avert 
an otherwise unpleasant situation: 

a. Be prepared. Known psychotic patients 
should be treated as soon as possible upon enter- 
ing the clinic. They should not have to wait for 
prolonged periods of time in the waiting room. 
They should not be threatened during the treat- 
ment situation. Adequate personnel should be 
readily available to assist the physician should 
problems arise. 

b. If an acute psychotic break occurs, the pa- 
tient often will respond to gentle handling and 
consoling. Then he can be returned immediately 
to his ward. 

c. If it becomes obvious that the patient may 
harm himself or others, it may be necessary to 
physically restrain the patient until adequate 
sedation can be administered. Physical restraint 
should be used only under the severest circum- 
stances. Invariably, the patient will fight vig- 
orously against restraint, injuring himself or 
those trying to restrain him. The psychiatrist 
should be notified. 


21-5. Anaphylaxis 

Anaphylaxis denotes a severe life-threatening 
allergic reaction. In the ENT clinic, this reaction 
can develop as a complication of medical therapy. 
Theoretically, anaphylaxis can occur secondary to 
parenteral therapy with any type of drug or medi- 
cation. In the ENT clinic, this reaction is most 
commonly due to use of local or topical anesthetics 
and injections with penicillin. Symptoms include 
asthma-like respiratory obstruction due to pul- 
monary muscle spasms and varying degrees of 
shock due to cardiovascular failure. Treatment 
must be immediate with the placement of an I.V. 
and administration of epinephrine. Failure of 
immediate treatment will result in death of the 
patient. Should complete cardiac respiratory fail- 
ure occur, it may be necessary to provide artificial 
respiration and apply external cardiac massage. 


21-6. Cardiac Arrest 


a. Etiology. Cardiac arrest (stopping of the 
heart) can occur under a variety of circumstances. 
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Drug reactions, vago-vagal reactions, and coro- 
nary heart attacks account for the large majority 
of cardiac arrests occurring in the clinic. 

b. Pathology. Cardiac arrest may occur with- 
out warning. The patient suddenly will slump in 
the chair, usually with no evidence of pain, sweat- 
ing, or other overt manifestations of impending 
difficulty. When the heart stops, circulation of 
blood through the vascular tree also stops. This 
means that the vital organs, such as the brain, 
kidney, lung, and liver, are not receiving circula- 
tion adequate to sustain life. Circulation to the 
brain becomes of prime importance. If the heart 
remains stopped for 8 to 5 minutes, death is 
imminent. Rapidity of recognition and treatment 
then becomes of prime importance. To cope ade- 
quately with this emergency, one must have a 
thorough knowledge of cardiopulmonary resusci- 
tation. 


21-7. Cardiopulmonary Resuscitation 


The proper combination of artificial respiration 
and external cardiac compression can sustain a 
victim of cardiac arrest for a reasonable time. 
Before using these procedures, one must be rea- 
sonably certain that cardiac arrest has occurred. 
Adequate evidence of cardiac arrest consists of 
total absence of respiration and no palpable pulse. 
It should only take a few seconds to ascertain the 
absence of respiration and pulse. When it has 
been determined that cardiac arrest has occurred, 
the following procedure should be followed: 

a. Position. The patient should be placed in the 
supine position on a hard surface where plenty 
of room is available. Either the floor or a firm 
litter cart will suffice. 

b. Airway. An airway should be established 
first. This is probably the most important single 
factor contributing to successful resuscitation. 
This is done quickly and easily by maximum back- 
ward tilting of the head. With the patient in the 
supine position, the rescuer places one hand be- 
hind the patient’s neck and the other on his fore- 
head. Then he lifts the neck and tilts the head 
backward. This stretches the neck and lifts the 
tongue away from the back of the throat, relieving 
the anatomical obstruction of the tongue. 

c. Artificial Ventilation. If the patient does not 
resume spontaneous respirations, artificial venti- 
lation is begun either by the mouth-to-mouth (fig. 
21-1) or the mouth-to-nose method. In the mouth- 
to-mouth method, the nostrils are pinched together 
with the thumb and index finger. The rescuer then 
opens his mouth widely, takes a deep breath, and 
makes a tight seal over the open mouth of the 
patient. He should blow into the patient about 
twice the amount of air that would be obtained 
in the normal breath. Then he should remove ‘his 
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Figure 21-1. Mouth-to-mouth resuscitation. 


mouth and allow the patient to exhale passively. 
This cycle should be repeated 12 to 16 times per 
minute. In infants or small children, appropriately 
smaller breaths of air should be administered. 

d. External Cardiac Resuscitation. Cardiac re- 
suscitation (fig. 21-2) consists of artificially 
pumping the heart to sustain an adequate circulat- 
ing blood volume. Effective external cardiac com- 
pression is obtained by applying enough pressure 
over the sternum to depress the lower sternum 1% 
to 2 inches per stroke, 60 to 80 times per minute. 
This is performed by placing the heel of one hand 
over the lower one-half of the sternum. The other 
hand is placed on top of the first hand. The rescuer 
then rocks forward so that his shoulders are 
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Figure 21-2. Cardio-respiratory resuscitation. 





almost directly over the patient’s chest. Keeping 
his arm straight, he exerts adequate pressure 
almost vertically downward to move the lower 
sternum approximately 2 inches in the adult male. 
The compressions should be regular, smooth, and 
uninterrupted for periods longer than 5 seconds. 

e. Notice to Physician. After the above meas- 
ures have been undertaken, physicians and other 
needed personnel should be notified. After the 
physician has evaluated the patient, several other 
measures will be incorporated. A cuffed endotra- 
cheal tube will be inserted through the mouth, 
between the vocal cords into the trachea. The tubes 
vary in diameter and length according to the size 
of the patient. French tubes for infants and adults 
are shown in figure 21-3. (See Glossary for defini- 
tion of French unit.) The endotracheal tube, con- 
nected to an Ambu (trade name) bag, provides 
an excellent means of pulmonary resuscitation. 
An electrocardiogram will be obtained to help 
establish the cardiac status. Blood pressure read- 
ings will be needed to help determine the effective- 
ness of cardiac resuscitation. Then the physician 
will administer appropriate drugs om the emer- 
gency tray. 


21-8. Emergency Tray 


An emergency cart or tray should be available in 
every clinic and ward of the hospital. This unit 
should be labeled adequately and used only in 
emergencies. The equipment, drugs, and other 
items listed below are considered the minimum 
acceptable standard setup for an ENT clinic 
emergency tray. 
a. Equipment. 
(1) Blood pressure cuffs and stethoscope. 
(2) Battery-operated laryngoscope with both 
infant and adult blades (fig. 21-4). The blades 
vary in size from infant to adult. The scope is 
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inserted by placing the blade through the mouth 
to the larynx and is used for direct examination 
of the larynx. 

(3) Cuffed endotracheal tubes in all sizes 
available from infant to adult. 

(4) Small, medium, and large pharyngeal 
airways. 

(5) Ambu bag with face mask and endotra- 
cheal tube adapters. 

(6) Syringes, 5 cc, 10 cc, and 20 cc. 

(7) Injection needles in sizes 18, 20, 22, and 
25 gauge. Cardiac needles of 20- or 22-gauge and 
5 inches in length. 

(8) Intravenous (I.V.) tubing sets. 

(9) Five percent dextrose in saline (500- or 
1,000-cc bottles), 5 percent dextrose in water, and 
dextran. 

(10) Portable oxygen suction apparatus. 

(11) Tracheostomy set. 

b. Drugs. 

(1) Aminophylline injection, 25 mgm. per 
cc, 10-cc ampule (amp), two. 

(2) Ammonia inhalant, aromatic, ampule, 
one package. 

(3) Calcium chloride, 10 mgm per cc, 10-cc 
ampoule, five. 

(4) Epinephrine injection, 1:1000, 1-cc 
ampule, 10. 

(5) Levarterenol bitartrate, 2 mgm per cc, 
4-cc ampule, two. 

(6) Metaraminol bitartrate, 10 mgm per cc, 
10-cc ampule, two. 

(7) Phenylephrine HC1 injection, 10 mgm 
per cc, 5-cc ampule, two. 

(8) Scopolamine hydrobromide injection, 0.5 
mgm per cc, 1-cc ampule, two. 
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Figure 21-4. Laryngoscope with detachable blades. 
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(9) Sodium bicarbonate injection, 75 mgm 
per cc, 50-cc ampule, two. 

(10) Sodium pentobarbital injection, 50 mgm 
per cc, 20-cc ampule, one. ? 

(11) Sodium thiopentol injection, 1-gram 
ampule, two. 

c. Other. Although the following items may not 
be located in the ENT clinic, personnel of the 
clinic should know where they can be obtained 
quickly. These items include venous cutdown sets, 
suction machines, electrocardiograph machine, and 
external defibrillator. 


21-9. Tracheostomy 


a. General. Tracheostomy is a procedure in 
which a tube is placed through a surgical hole in 
the trachea to allow more adequate pulmonary 
ventilation (fig. 21-5). The most common indica- 
tions for tracheostomy include upper respiratory 
obstruction and the necessity to provide a con- 
venient method for administering positive pres- 
sure ventilation to a comatose or unconscious pa- 
tient. Tracheostomy also provides a means of 
suctioning purulent debris from the tracheal- 
bronchial tree in the comatose patient. Except 
under the most peculiar and critical] circumstances, 
all tracheostomies should be performed by a physi- 
cian. Tracheostomy is a difficult surgical procedure 
with many pitfalls which could cause death of 
the patient. 


b. Cricothyrotomy. This is a term applied to a 
tracheostomy performed between the cricoid and 
thyroid cartilages. This particular area of the 
anatomy provides the quickest and easiest site to 
perform a tracheostomy. The cricothyroid mem- 





Figure 21-5. Patient with a tracheostomy tube in place. 


CHAPTER 22 


CLINIC ADMINISTRATION 


Section 1. ORGANIZATION 


22—1. General 


In both class I and class II installations, the 
ophthalmology and otolaryngology services are 
components of the department of surgery. The 
chief of the department of surgery maintains ad- 
ministrative control over these components as well 
as the other surgical subspecialties such as urol- 
ogy, orthopedics, and neurosurgery. The chief of 
the department of surgery is responsible to the 
commanding officer of the Army hospital. 


22-2. The EENT Clinic 
Standard organizational structure of both class 


I and class II hospitals provides for an ophthal- 
mology service and an otolaryngology service. In 
class II hospitals, and in most class I hospitals, 
these services are independent, each having a 
service chief responsible to the chief of the de- 
partment of surgery. In some class I hospitals, 
the ophthalmology and otolaryngology services 
are administratively and physically combined into 
a single eye, ear, nose, and throat service. In the 
latter instance, one chief will have administrative 
control over both services. The qualifications and 
number of personnel assigned to each service de- 
pends upon the patient load. 


Section Il. MANAGEMENT OF PATIENTS 


22-3. General 


Patients who present themselves to a physician for 
treatment are physically or emotionally disturbed. 
All members of the medical team must remain 
keenly aware of this fact and attempt to provide 
rapid, efficient care of these patients. The treat- 
ment of disease can be complicated severely if 
patients must wait prolonged periods of time for 
an appointment or sit in the clinic following their 
appointed time to be seen. 


22—4. Appointment System 


a. Referrals. Ophthalmology and otolaryngol- 
ogy clinics are considered referral clinics through- 
out the Army. This means that the patient’s prob- 
lem has been screened by another physician before 
referral to either the eye clinic or the ENT clinic. 
This referral can be made by request on SF 518 
(Consultation Sheet), by telephone, or by jotting 
a note in the patient’s chart. Those patients with 
problems which are not emergencies are then 
given an appointment to be seen. 

b. Scheduling Appointments. Scheduling of ap- 
pointments should be planned carefully. They 
should not interfere with the surgical schedule, 
planned conferences, free time, or other patients’ 
appointments. In general, it is wise to block time 
separately for new and return patients, allowing 
more time for new patients (that is, 830 minutes), 


and less time for return or followup patients 
(that is, 15 minutes). 

c. “Walk-In” Patient. A variable number of 
unscheduled patients are seen each day on an 
emergency or semiemergency basis. Advance plan- 
ning for these patients will help maintain the 
regular appointment schedule. In general, 30 
minutes in the morning and 30 minutes in the 
afternoon should be left open for each physician 
for “walk-in” patients. It is not always possible 
to leave this much time open. 

d. Centralized Appointments. Most hospitals 
have a centralized appointment desk which han- 
dles appointments for several clinics. This ser- 
vice has several advantages and disadvantages. 
The advantages include uniformity and less tie-up 
of clinic telephones and personnel. Disadvantages 
include loss of scheduling flexibility and less pa- 
tient identity. Patients often find it very difficult 
to schedule appointments at a time which would 
fit their own schedule conveniently. The decision 
to make appointments through the clinic or 
through the centralized appointment desk must 
be made by the service chief. 


22-5. Reception Desk 


The reception desk should be located close to the 
clinic entrance and be marked plainly. Whenever 
the clinic is open, a receptionist should be seated 
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at the desk to receive patients as they enter the 
clinic to answer questions, and to screen incoming 
calls. The receptionist, as well as all other clinic 
personnel, must remain composed and polite when 
dealing with patients. Irate patients should be 
referred immediately to the treating physician 
or service chief. 


22-6. Outpatient Record 
The outpatient medical record contains a treat- 


ment and diagnostic log of all outpatient visits 
by the individual. It is a valuable aid to the physi- 
cian in assessing and recording the patient’s 
medical problem. It should always be available 
to the physician when he sees the patient. The 
medical record of patients scheduled for routine 
clinic appointments should be requested the day 
before the appointment. Nonscheduled patients 
should obtain their records before being seen by 
the physician. 


Section Ill. EQUIPMENT AND SUPPLIES 


22-7. General 


At most Army hospitals, the EENT specialist 
must assume the duties of supply clerk for the 
clinic. For this reason, the EENT specialist should 
become familiar with supply procedures and the 
Federal supply catalog. Supplies are normally 
classified according to the following broad cate- 
gories: 

a. Expendable Standard Item. This is an item 
which is consumed in use or costs less than $10 
and is listed in the Federal supply catalogs. 

b. Nonexpandable Standard Item. This is an 
item which is not normally consumed in use, costs 
more than $10, and is listed in the Federal supply 
catalog. 

c. Expendable Nonstandard Items. These are 
items which are normally consumed in use, or 
cost less than $10, and are not listed in the Federal 
supply catalog. These items are either purchased 
locally or through civilian or trade catalogs. 

d. Nonexpendable, Nonstandard Items. These 


Section IV. 


22-10. General 


Sterilization is defined as the procedure which 
employs a physical or a chemical agent to render 
a material free of viable microbes (pathogenic 
and non-pathogenic). Antisepsis, in contrast to 
sterilization, means the application of a chemical 
to the body surface to eliminate all pathogens. 
The procedures in paragraphs 22-11 through 22- 
15 are widely used in the EENT clinic to sterilize 
instruments and prepare wounds or skin areas 
for surgery. 


22-11. Boiling 


Most pathogenic viruses, fungi, and bacteria are 
killed by boiling in water at 100° C for 15 minutes. 
However, a few organisms can withstand boiling 
as long as 24 hours. For this reason, boiling in 
water is considered inadequate for sterilizing 
surgical instruments. 


22-2 


are items which are not normally consumed in 
use, cost more than $10, and are not listed in 
the Federal supply catalog. 


22-8. Federal Supply Catalog 


This catalog is the official reference for requisi- 
tioning medical supplies. The medical materiel 
section lists standard items available to the medi- 
cal, dental, and veterinary services. The introduc- 
tory section of the catalog explains classification 
of terms and use of the catalog. 


22-9. Maintenance 

Many highly specialized, expensive precision in- 
struments are used in the examination and treat- 
ment of EENT patients. Proper maintenance of 
this equipment will prevent costly, time-consum- 
ing repairs. The EENT specialist should be fa- 
miliar with the manufacturers’ recommended pre- 
ventive maintenance measures and perform them 
regularly. 


STERILIZATION 


22-12. Autoclave 


An autoclave in an instrument capable of super- 
heating steam to 120° C. This temperature is 
attained by steam at a pressure of 15 pounds per 
square inch. Complete sterilization of an instru- 
ment is obtained by autoclaving at 120° C for 
20 minutes. Some materials are damaged when 
exposed to this temperature and require steriliza- 
tion by some other process. 


22-13. Organic Solvents 


The alcohols—ethy] alcohol, isopropyl] alcohol, and 
glycerol—are effective in sterilizing instruments, 
particularly if the instruments are allowed to soak 
for several hours. The alcohol should have a con- 
centration of about 70 percent. Concentrations 
below 50 percent or above 90 percent are not 
effective. Plastics or other materials subject to 


the solvent action of alcohols should not be steril- 
ized in this manner. 


22—14. Gas Sterilization 


Gaseous sulfur dioxide, chloric, formaldehyde, or 
ethylene oxide is used to sterilize articles which 
would be damaged by autoclaving or soaking in 
aleohol. The material being sterilized must be ex- 
posed to the gas 12 to 18 hours. This equipment 
is normally present in the operating room. 


22-15. Soaps 


Cleansing of the wound and preparation of skin 
for surgery require the use of a material which 
kills bacteria but is harmless to the patient. The 
soaps most commonly used contain either iodine 
or hexachlorophene as the active ingredient. The 
skin or surface of the wound should be scrubbed a 
minimum of 10 minutes with surgical soap before 
the planned surgical procedure is performed. 
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ABBREVIATIONS 





Medical records provide a means of communication. As such, they should be written clearly and concisely, 
using only accepted abbreviations. The following abbreviations are commonly used and understood 
throughout the Army Medical Department. AR 40-400 and AR 310-50 contain lists of other authorized 


abbreviations. 
abdomen -___-__-.-______-_----- abd 
accidentally incurred --.------- AI 
admission _____-__-____-__-_-- Adm 
air conduction greater than bone 
conduction ~._.._.._--___-__- AC>BC 
air conduction less than bone 
conduction -__.._-._--_-__--_ AC<BC 
alcoholism __....____.__-.--_-- alc 
alkaline __..._...--_-_____-___ alk 
OMIUGQION os os ant 
anterior-posterior _......-.---- AP 
Army hospital (e.g., Munson 
Ps sae AH 
as required -___-..._._..______ prn 
basal metabolic rate___._____-_- BMR 
battle casualty _....__.________ BC 
blood pressure --.----- Seesacis BP 
bone conduction greater than air 
conduction -._...--.--.------ BC>AC 
capsules __.......-._.--_------ caps 
carded for record only___------ CRO 
cardiovascular _......._.-.--.- CV 
cardiorespiratory --.-.-------- CR 
central nervous system-_--_.-.---- CNS 
cervical vertebrae—1, 2, 3, etc... C—1, C-2, 
C-3, etc. 
chief complaint .-..-_.--.-_--- CC 
convalescent hospital _...._---- Conv Hosp 
diagnosis -__..--.-_-_...--_--- Dg 
diagnosis undetermined _._.-_--- Dg Und 
disease __.--._--_..--.-------- dis 
ear, nose, and throat___.._----- ENT 
electrocardiogram ______.-.---- ECG 
electroencephalogram —__.-.--- EEG 
eye, ear, nose, and throat____-_-_- EENT 
Field Medical Card_...._.--_-- FMC 
foreign body --..._..._...__--_ FB 
four times a day _____....------ gid 
gastrointestinal ___..._..______- GI 
genitourinary __._._.--.------- GU 
hemoglobin -............-_--_- Hb 
high power field___....._..___- HPF 


incision and drainage_________- I and D 
WRU aie inj 
intelligence quotient ____.._.___ IQ 
intravenous, intravenously ____- IV 
kidney, ureter, bladder________- KUB 
left ear (when recording audi- 

tory acuity only) _.-._._____- AS 
left eye (when recording visual 

acuity only) ~.-..--__-______ OS 
light and accommodation_-_____- Land A 
low power field_.._._.__.______ LPF 
lumbar vertebrae—1, 2, etc.___- L-1, L-2, 

etc. 

lymphocytes .__.-...-___-__-__ lymphs 
monocytes __...-_-___.___----- monos 
MUNI DIE ik se tos eeepc es Mult 
NOMATIVE. ose ees cee neg 
neuropsychiatric ........_.---- NP 
nonprotein nitrogen _...._.---- NPN 
not previously recorded____--_-- Not PR 
obstetrical _......-....-_-_____ OB 
operating room ____-_-._-._.-- OR 
passenger  _._--..-.._..__.---- Pas 
pathological  __..-._.._______- path 
pedestrian —...__.._.__--______ Ped 
physical examination -._------- phys exam 
polymorphonuclear leucocytes -. polys 
POSINIVE  sosesenuduccecsecsesle pos 
posterior-anterior ......--.---- PA 
previously recorded -_.-.------ PR 
proper station -...----.------- Prop sta 
red blood cells ......---------- RBC 
register number __-__---------- Reg No 
respiration, respiratory --.-.-.- resp 
right ear (when recording audi- 

tory acuity only) -----.-.---- AD 
right eye (when recording visual 

acuity only) —-_--_--------- OD 
sacral vertebrae—1, 2, etc..._.- S-1, S-2, 

etc. 

sedimentation rate ___.___._--- ESR 


serological test for syphilis_--__- STS 


sick leave _......--------.--.-- sk lv 
staphylococcus, staphylococci ._ staph 
Streptococcus, streptococci --___- strep 
thoracic vertebrae—1, 2, etc.... T-1, T-2, 
etc. 
temperature _-.-.---.--------- temp 
tonsillectomy and adenoidectomy T and A 
three times a day__.______-_.__ tid 
TPAUNIAUIC ses oe Trau 
tuberculosis ___..______._-_--_- the 
treatment -__.__-_-_.-__-._---_ R, 
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twice a day --.----.-__--. ease 
United States Air Force hospital 
United States Army Hospital-__-_ 
United States Naval hospital___ 
venereal disease __.._....---.-- 
white blood cells_.........-__-- 
WIEN coach Sete 
with correction -....-..-------- 
WItNOUE selec eeecce sues 
without correction .......----- 
wounded or injured in action-__- 

(not acceptable as a diagnosis) 


bid 
USAFH 
USAH 
USNH 
VD 
Whe 

c 

cc 

8 

sc 
WIA 


GLOSSARY 





To draw away from the median line. When the vocal cords abduct, they 
separate. 


po Sete pet cle ree ea! A quickening or speeding up. 
aie se ee eee As pertaining to sound or to the sense of hearing. 
Se Sate eee Anes Having a short and relatively severe course. 


To move towards the median. When the vocal cords adduct, they come to- 
gether. 


iiedee Soc eee Inflammation of the adenoid tissue in the nasopharynx. 
Seeketee eee The material responsible for an allergic reaction. 


The process of making larger or louder, as the increase of an auditory 
stimulus. 


sei ee eee eee The science of the structure of the body and the relation of its parts. 
Bo Bere eee A severe pain. 


Bese ee ee Sharply bent; having corners or angles. 


antihistamine 


atmospheric pressure 


auditory cortex 


cerebral spinal fluid 


A chemical substance which has the capacity to inhibit the growth of or 
destroy bacteria and other microorganisms. 

Any of several drugs used to minimize an allergic reaction. 

A substance that will inhibit the growth and development of micro- 
organisms. 

A rising up. The amount of upward slope or elevation. 

Not septic. Free from infectious material. 

The removal of fluids or debris from a cavity by means of an aspirator. 

A disease marked by recurrent attacks of difficult breathing. 

The pressure due to the weight of the earth’s atmosphere, equal at sea 

level to about 14.7 pounds per square inch. 

Device for testing the power of hearing. 

The sensory area of hearing located in the temporal lobe of the brain. 

That portion of the external ear not contained within the head. 

An apparatus for effecting sterilization by steam under pressure. 

A loosely used generic name for any microorganism of the order Eubac- 
teriales. 

Pertaining to or caused by bacteria. 

Injury caused by pressure; such as injury to the middle ear or sinus 
cavity due to difference in pressure between the atmosphere and the 
inside of the cavity. 

Not malignant. 

Clefts into two parts or branches. 

Having two sides or pertaining to two layers. 


The insertion of a cannula into a hollow organ or body cavity. 

To burn with a hot instrument or with a caustic substance so as to 
destroy tissue or prevent the spread of infection. 

Infection or inflammation of the loose subcutaneous tissue. 

A unit of measurement in the metric system. Being equal to 0.3937 inch. 

A clear fluid contained within the cavities of and surrounding the brain 
and spinal cord. 

The wax-like secretion found within the external auditory canal. 

A benign tumor of cartilage. 


chronic _-....-...--.------ Persisting over a long period of time. 


class I hospital_._._.-.-_-- A station hospital, like those at Fort Leavenworth and Fort Hood. The | | 
commander at a class I hospital is responsible to the post commander. 

class II hospital__________-- A general hospital. The commander of a class II hospital is directly | 
responsible to The Surgeon General. 

comminution —_.-_._--_---- Broken into small fragments. | 

complaint _....-..----.---- The symptom or group of symptoms about which the patient consults the 
physician. 

compression ___.-.--_--_--- The act of pressing together to diminish volume and increase density. 

concomitant ___.___-_------ Accompanying or joined with another. 

congenital] _....._...------- Existing at or before birth. 

culture __.--_--_.._--.----- The propagation of microorganisms in a special] media. 

curretage __....-._-------- To remove by scraping. 

cycles per second_-.__-.---- In audiology, the number of sound waves passing a point per second. 

CVSU. shot oe ee eeses A sac which contains a liquid or semisolid material. 

GOCEY scccse hee The process or stage of decline. The decomposition of dead organic matter. 

decongestant ......._----- A drug which reduces congestion or swelling. 

demarkation _._._.-_------- Any dividing line apparent on the surface of the body, such as the boundary 
between normal and infected tissue. 

dermatitis __.__._._____-__-- Inflammation of the skin. 

descent _._.______.__----__- A coming down, going down, or downward motion. 

diplopia ........._..._._--- Double vision. 

discrimination _......__-_-- The ability to make or to perceive distinctions. 

edema ._.---_..___.__--_-.- The presence of abnormally large amounts of fluid in the intercellular 
tissue spaces of the body. 

endolymph -__--_----_.---- The fluid contained in the membranous labyrinth of the ear. 

enophthalmus -._--.--__--- Abnormal retraction of the eye into the orbit. 

@NUity 25252 ee An independently existing thing; a reality. 

epistaxis .........-.__-_--. Nose bleed or hemorrhage from the nose. 

epithelium --.-.-_..------- The covering of the internal and external surfaces of the body. 

equilibrium ------ -~----.-- A state of balance. A condition in which opposing forces exactly counter- 
act each other. 

erythema ___.._------_----- A name applied to redness of the skin produced by congestion of the 


capillaries. This may result in a variety of causes such as infection 
and trauma. 

eustachian tube _______-_--- A slender tube between the middle ear and the pharynx which serves to 
equalize air pressure on both sides of the ear drum. Named after 
Bartolommeo Eustachio, an Italian anatomist. 


evacuate ___._._----------- To make empty; to remove the contents. 

exacerbation _..._.-------- An increase or recurrence in the severity of any symptom or disease. 

excision ___....-._--------- An act of removing by cutting away. 

exostosis ....._..---------- An abnormal bony protuberance. 

extrinsic ._.__..-.--------- Coming from or originating outside the organ or limb where found. 

exudate ____._-_.--..----- Material such as fluid, cells or cellular debris which has been deposited 
in or on tissue surfaces. This usually is the result of inflammation. 

NDPOUS 2d S soe Composed of or containing fibers. 

filamentous _.....-_-------- Long, thread-like structures. 

AXATION ac2siesccnee ences The act of holding, suturing, or fastening in a fixed position. Direction 
of a gaze so that the image of the object looked at falls on the fovea 
centralis. 

foramen _____.____.-------- A natural opening or passage, especially a passage into or through a 
bone. 

frequency --_-------------- The number of vibrations made by a particle or ray per unit of time. 

functional hearing loss--_--_- Hearing loss without an organic basis, such as malingering or psycho- 
logical. 
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fungus _________________--- A class of vegetable organisms of a low order of development which in- 
cludes molds, mushrooms, and toadstools. 


furuncle _.___._-.--..----- A painful nodule formed in the skin by bacteria which enter into the hair 
follicles causing a localized infection. 
gustatory -.____....--.---- Pertaining to the sense of taste. 


hermatoma ______._-.------- A swelling containing blood. 


WO WAS soo eel se The international unit of frequency, equal to one cycle per second. 
WOE VO ao ee ess An allergic skin condition characterized by itching, burning and stinging 
during the formation of a red papular rash. 
Inyperactive _......-.--_--- Abnormally increased activity. 
hyperemia __....-..-.------ Redness of a part due to engorgement of blood vessels. 
hypertension -....---_----- Abnormally high blood pressure. 
Inypertrophic -.....-------- The enlargement or overgrowth of an organ due to an increase in size 
of its cells. 
Ihyperventilation .._..._..-- Abnormally rapid and deep breathing. 
Inypoactive _...-..-.--.-.-- Abnormally diminished activity. 
hysteria _._...---...-..---- A psychoneurosis characterized by lack of control of emotions. 
impregnate _._.._.--------- To saturate one material with another such as to saturate gauze with 
an ointment. 
inbibition __....--..-_----- The absorption of a liquid. 
incision ~__-_-.-.-.--.----- A cut or a wound produced by cutting. 
infection __.__._-..--_----- Invasion of the body by pathogenic microorganisms and the reaction of 
the tissue to their presence and to the toxins generated by the micro- 
organisms. 
inflammation _.___-.------- The condition into which tissues enter as a reaction to injury or infection. 
It is characterized by pain, heat, redness, and swelling of the area. 
intrinsic ___.-..-_-.------- Situated entirely within or pertaining exclusively to a part. 
laceration _......-.-----.-- A wound made by tearing. 
laryngitis ..........._.--.- Inflammation of the larynx. 
laryngopharynx --..-.--.-- That portion of the pharynx lying between the upper edge of the epiglottis 
and the vocal cords. 
ISON pcos Concealed or not yet manifest. 
lateral _.._-.----_-_-_____- The position of a part further from midline than another part of the 
same side. 
lesion ____-__----..--_--_-- A pathologic or traumatic lack of continuity of tissue or loss of function 
of a part. 
leukemia _.....------------ A fatal disease of the blood-forming organs characterized by a marked 
increase in the number of white blood cells. 
linear 


Bete eee eee Pertaining to or resembling a line. Linear acceleration means acceleration 
in a straight line. 
malaise _.__.-.........---- A vague feeling of discomfort. 
malignant _._._--.--------- As applied to tumors, malignant means the tendency to invade surround- 
ing structures and the ability to spread to other parts of the body by 
way of the blood stream or lymphatic channels. 
malingering -...-.-----.--- The faking or exaggeration of symptoms of an illness or injury. 


malocclusion __..-.--.----- The lack of occlusion between the maxillary and mandibular teeth which 
interferes with mastication. 


manifest ...._.-__._.._--_-_ Something which is readily evident or clear to the sight or mind. 

marsupialization --..------- An operation which removes a portion of a cyst, abscess, or tumor, empties 
its contents, and sutures its edges to the line of incision. 

mastication _.._.__-----_--- The chewing of food. 

membrane ___.-__---._----- A layer of tissue which covers the surface or divides a space or organ. 

meningitis ............---- An inflammation or infection of the meningeal covering of the brain. 

micron _----.----.--------- A unit of measurement equal to 4ooo9th of a millimeter. 

millimeter .........._-.---- A unit of measurement equaling 14 999th of a meter or 0.03937 inch. 

molecular _...-----.-.----- Pertaining to molecules or a chemical combination of two or more atoms. 
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morbidity .....-...-..----- The condition of being diseased or sick. 


mortality _...-.--.--_---..- Death. 
MUCOSS 534.6252 Sue se The mucous membrane covering a surface such as the membrane covering 
the surface of the palate or tongue. 
myringitis ......._.._--_-- Inflammation of the tympanic membrane. 
myringotomy ____-_--._---- An incision through the tympanic membrane. 
myringoplasty ....._-..---- The surgical repair of a perforation in the tympanic membrane. 
necrosis 2i2c2cis.22-25-5-22 The death of a tissue or a part. 
NEOPlasM -2-2<cu ise sese Any new growth or tumor. It may be either a benign or malignant process. 
nystagmus --_-...---.-.--- An involuntary rapid movement of the eyeball which may be horizontal, 
vertical, or rotary. 
objective __.._.._..-__-__-- Pertaining to things which are perceptible to the senses. 
OCCIUSION) S52 ooo esseceeus The relationship of the maxillary and mandibular teeth when in func- 
tional contact. 
ointment --.-...----------- A semisolid preparation for external application to the body. 
olfaction --.------------.-- The sense of smell or the act of smelling. 
ominous -----~-~----~---==- Serving as an omen, or having a character of an evil omen. 
open reduction --_---.------ Reduction of a fracture after exposing the fracture by an incision. 
organism 22.2252-2-+-.<s2+= A body of living material. It may be a single cell, plant, or animal. 
QTINCE: gatos oie The entrance or outlet of any body cavity. 
osseous --.----.-~----~-~--- Bone or bony. 
osteomyelitis  ........--.-_ Inflammation or infection of bone. 
otolaryngologist -..-------- A physician who has specialized in the surgical and medical treatment 
of diseases of the ear, nose, and throat. 
_otorrhea _______.__.______- A discharge from the ear. 
ototoxic _._________._______ Pertaining to something which is toxic to the ear. Specifically, certain 
drugs destroy the minute sensory cells of the inner ear. 
parenteral _._.._.._____---- Refers to medicine given by the subcutaneous, intramuscular, or intra- 
venous route. 
paresis ..________________.. Slight or incomplete paralysis. 
DAONE sos ose ss Open, unobstructed. 
pathogenic —._-...._.____.- Refers to an organism or substance capable of causing disease. 
pediatric _._-_.._.__-.__-___ That branch of medicine which treats children. 
perception _.__.__-________- The awareness of objects or other data through the medium of the senses. 
perforate _........-._--_--- To pierce with holes. 
periphery -....__._.-_--.-- Away from center. Example: The finger is peripheral to the elbow. 
petrous __.__-_____.____-__ Resembling a rock. The petrous bone is so-called because of its hardness. 
pharyngitis _._.......__----- Inflammation of the pharynx. 
pharynx 22hssees5ck eset The tube between the posterior portion of the mouth and nose above, and 
the trachea and esophagus below. 
practitioner ...-__--____-- An authorized practitioner of medicine. 
physiology ~..-..---------- The science or study of the function of living organisms. 
Ditech The quality of sound dependent upon the frequency of vibration. 
pneumatization _____--__--- The formation of air-filled cells or cavities in tissues. Especially such 
formation in the temporal bone. 
propagate ..._.._.___--__-- To reproduce, multiply, or spread. 
prophylactic _________------ An agent that tends to ward off disease. 
psychiatric ___._._._-__--_-- That branch of medicine which deals with disorders of the human mind. 
pulmonary _..------------- Pertaining to the lungs. 
purulent ____----_---_-__--_ Consists of or contains pus. 
qualitative _.......________ Having to do with the quality of something. 
quantitative _.._._____.___- Having to do with the quantity of something, capable of being measured. 
PADDOM, 562202 oss oo endene A close or sympathetic relationship. 
rarefaction ___._._....-_--- The condition of being or becoming less dense. 
revolution _..___-_________- A turning or spinning motion of a body or thing around a center axis. 
rhinorrhea ______.____---_- The discharge of material from the nose. 
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rhinoscopy _____-_--------- The examination of the nasal passages. 


roentgenogram ________-__- The film produced by X-ray. 

SAIING = o22cho0 5s pete casos A solution of salt and water. 

salpingitis _._..._.._.....-__ Inflammation of a tube. For example: eustachian salpingitis. 

saprophyte _._-._---------- An organism that lives on dead or decaying organic matter. 

sebaceous glands -_..__----- Glands which secrete a greasy lubricating substance. 

septoplasty --..------------ An operation to straighten the nasoseptum. 

SCVOUS coo nscccsunedeuseeca Material which resembles blood serum. 

simple fracture ------------ A fracture of bone in which the bone does not protrude through the skin. 

speculum -....-.----------- An appliance used to view a passage or cavity in the body. Examples 
include nasal and ear speculums. 

sphincter .22--2222.c25525-2 A ring-like band of muscle fibers that constrict a passage or close a 
natural orifice. 

SPONGE 2c see Sed sess sace Two heavily accented syllables. 

spontaneous -_---.-------.- Occurring without external influence. Such as the spontaneous recovery 
from an illness. 

stapedectomy .__.._--_--_-- 


An operation which includes the removal of the stapes and its footplate, 
and placement of some form of prosthesis, such as wire, to take the 
place of the stapes. 


Sterol, s2oseeoseseeneese see A group of compounds that resemble cholesterol. For the most part, 
these drugs are used for their anti-inflammatory effect. Cortisone is the 
best known example of this group of medications. 

stimulus __-.-.----.------- Any agent, act, or influence that produces a reaction in the receptor. 

stomatitis _...._..._..------ Inflammation of the oral mucosa. 

BtPid0r 25653 sen eens The wheezing noise present on inspiration or expiration when partial 
obstruction of the larynx is present. 

subcutaneous _______-_-_-_- Situated or occurring beneath the skin. 

subepithelial ........-____- Situated beneath the epithelium. 

subjective _.........-____.- Pertaining to or perceived only by the affected individual. 

submucous resection __--_-- Excision of the cartilage of the nasoseptum. 

SUPING: 2.2 Sess5o se The position assumed when lying on the back. 

symptom __..------_-----_- Any change in a patient’s condition indicative of some bodily or mental 
state. 

systemic ....____..---_-_-- Pertaining to or affecting the body as a whole. 

thermal 22.22.2cc2c2sc2c2<4. Pertaining to, characterized by heat. 

threshold __-.---.---------- That value at which a stimulus minimally produces a sensation. 

TINNICUS oe eo ene A buzzing or ringing noise in the ears. 

transudate __-_.-----_._--- A fluid substance which has passed through a membrane or has been 
extruded from a tissue as a result of inflammation. 

trauma _______-_-__________ A wound or injury. 

tPiSMUS: = 2 ose soos eeeeccs Difficulty in opening the mouth due to muscular spasms, pain, or dis- 
turbance of the 5th cranial nerve. 

TUMOP aoe oe ts Any swelling. It may indicate either inflammation, infection, or neoplasm. 

tympanoplasty  .__-..----- Surgical reconstruction of the hearing mechanism of the middle ear. 

unilatera] __..._.._.______- Affecting one side only. 

venereal ___.-__._-_-___-_-- Due to or propagated by sexual intercourse. 

1°) ot 820 A hallucination of movement. A sensation as if the external environment 
is revolving around the patient, or as if the patient were revolving in 
space. 

vesiculation _______________ Small circumscribed elevations of epithelium containing a serous liquid. 

virus _-------_--__-_-__-__- One of a group of minute infectious agents which are too small to be 
seen under a microscope. 

vocalization ___....._--_--_ The act of making a sound through the mouth. 


Paragraph 
Abbreviations ______............ 1-1, app. B 
Abrasion _________._..._........ 
Abscess: 
Dental _._____._.._._..._.. 17-4 
Peritonsillar _.____..._____. 17-85, 18-8 
DODCGL: oe icueked oe ee 14-24 
Accommodation 
Lens __.esa.._._._............ 2—Te 
Tests _..._______._....._.... 5-8 
Acid burns __.___=.ss.s.d.......... 8-36 
Acoustic: 
Output _..._.._..__._..__..... 12-6 
Trauma ...._..______....... 10-25 
Acuity: 
Auditory ............_..... 9-1 
Visual _....s_ssisisiw.............. 5-5 —5-7 
Adam’s apple _.............._... 19-Za 
Airway: 
Artificial _......_.......... 14—76 
Natural __.._._._.._......- 13-14 
Obstruction of __._......_.. 19~11, 21-76 
Aleohols _.._...._.___.......... 22-18 
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Tracheostomy ._.......--.------ 21-9 
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Tuberculosis ._._....._....------ 17-34 
Tumors ._....-----.--- -------- 10-27, 17-6, 
17-10, 17-28, 
17-36 
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By Order of the Secretary of the Army: 


W. C. WESTMORELAND, 
General, United States Army, 
Official : Chief of Staff. 
KENNETH G. WICKHAM, 
Major General, United States Army, 
The Adjutant General. 


DISTRIBUTION: 
Active Army: 
DCSPER (1) USAMC (1) 
ACSI (1) MDW (1) 
DCSLOG (1) Armies (1) 
DCSOPS (1) GH (5) 
ACSFOR (1) AH (2) 
CORC (1) Disp (1) 
COA (1) Units org under fol TOE: 
TSG (10) (2 copies each unit) 
CINFO (1) 8-510 
TJAG (1) 8-520 
TIG (1) 8—551 
CNGB (1) 8-563 
USMA (2) 8—564 
Sve Sch (1) except 8-565 
MFSS (250) 8—566 
Sve Colleges (1) 8-571 
ARADCOM (1) 8—581 
CONARC (5) 8590 
USACDC (1) 


NG: State AG (8); TOE 8-571; 8-571; 8-581 (1). 

USAR: Same as active Army except one (1) copy to 
to each unit. | 

For explanation of abbreviations used, see AR 310-50. 
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